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I'ART VI 

OFERATIOXS ON THE \BDOMEN 


CHAPTER X 

PREPARATION OF THE PATIENT FOR 
ABDOMINAL OPERATIONS 

THE CHOICE OF INCISIONS AND SOME POINTS IN THE 
AFTER-TREATMENT 

PREPARATION OF THE PATIENT 

Lxccpt m emergencies it is advintageoiis to ulmit tie ])atjent into tlic 
hospital or nursing home a da> or two before nn obrloroinal operition 
Not onl^ IS the rest valuable for the pitient who nl'^o gets used to bis 
attendants and surroundings generally but he can be '!pUem>jttcaUj 
I roHUned with the doulile object of nscertnining if he is. a fit subject to 
undergo the operation and of ranking a more ‘icciinte dmgnosia For 
instance X ray exinunatious of the storoneb and intestine after an 
opaque meal has been given often reveal new and vahiab) fact^ 

The j rrpnr<iUO)is whicli are ne(e»«ary for all operations md ha\e 
been already described m noI » ch i <shoiil<l be carefully carried out 
Some special points in the prepiratnm of patients for aldomuial opera 
tions need furthtr consideration here \fter a hot bath the abdomen is 
generally sha\ed washed with ether soap dried and painted (but not 
rubbed) with I per cent solution of picne acid in methylated spirit This 
IS done m the wanl There is no neetl to apply a compress or sterile pad 
On the table the abdomen is again pamtcil with picric solution For all 
abdominal operations it is important to jiay special attention to the diet 
and to get the bowels opened but not puiged for this adds to the comfort 
of the patient during the first few dajs after the operation As a rule 
no opemng medicine is ueceaaaij if the bowels are acting naturally 
but otherwise a suitable and gentle apencut is given about thirty six 
hours before the operation and if necessary la followed about twefie 
hours later by a saline draught In some eases an enema is required and 
m Certain conditions is the only neets'^aiy preparation of the boweU 
The patient should keep at rest on the day preceding the operation and 
before most alKlommal operations it is lx“5t to pivu him simple plain 
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full diet up to the evening before : in cases of gastric disease and intes- 
tinal obstruction be should take only light but nourishing sterilised food, 
such as milk, eggs and fish, Benger’s, souj), Bovril, bread and butter, coffee 
and tea with plent)^ of sugar or glucose. ^Mien the patient is unable to 
take or retain enough liquid by the mouth, enemata containing glucose 
(5 per cent.) are given to make up the deficiency. At least four pints of 
liquid should be given in one way or another during the twenty-four hours 
before the operation. Three hours before the operation half a pint of 
water containing half an ounce of glucose is given by the mouth or, 
faihng this, by the rectum. Occasionally one or two pints of normal 
saline solution have to be run into the axillae, and when anaemia is severe 
blood transfusion is adopted and has proved of great value. In some 


CASTRO-EUTEFJJSTOHY AND PARX/AL 



Fig. 1. Abdominal incisions. 

cases it is an advantage to have the patient admitted three or more days 
before the operation. This is particularly so in cases of extreme pyloric 
obstruction requiring gastric lavage and saline enemata, cases of chronic 
intestinal obstruetion requiring repeated doses of aperients and obscure 
urinary cases requiring careful investigation. It is also valuable when the 
mouth is septic and there are carious teeth or pyorrhoea alveolaris. The 
teeth may require scaling, some of them may have to be removed and 
others temporarily stopped. In any case a clean tooth-brush and mouth- 
wash should be used frequently during the day. These precautions are 
valuable in preventing pneumonia and parotiditis after the operation. 
Half an hour before the operation the patient is asked to empty the 
bladder, and if necessary a catheter is passed with the strictest aseptic 
precautions. A hypodermic injection of morphia and atropine (morphia 
2 r. 1/6 and atrophine gr. 1/100 for an average adult) is usually given about 



THE CHOICE OF JBDOVIAAL 1ACISI0\ 


hilf au hour hefore the anesthetic and is invaluable in nllajmg fear and 
in checking mucous secretion m the throat 

It IS especially importmt to do no abdommil operation if there is "iny 
evidence of catarrh of the throat or respiratory organs othermse the 
risk of pulmonary complications is nnusuall) great because of the inter 
ference with the use of the diaphragm and other respiratory muscles 
The patient is Marmly clail jn a dean thick nightdress buttoning down 
the back vicars long thick stockings and is covered with warm blankets 

THE CHOICE OF ABDOMINAL INCISION 
The ultimate result of an abdominal oporation depends a gotnl deal 
on tlio ■^^^e choice of the most suitable incision 

The Site of tit incision should be carefully chosen m order to give 



tiG IhMd ng the petitoi eitm Piij 1 tidar), ng the pcntoural n'ound 

wh eh H held up with toothed tl e finger* proterlin .1 the ' i' era 

fo lejis 

the best approach with the mimmuin amount of ilamage For instance 
when the appendix is known to be unu'^uall} high and retro-colic tht 
ordinarj McBurucv incision does not give gocxl access trhereas a 
similar incision made somewhat higher and further back towards the loin 
13 ve^ satisfactorj In the same waj vchen the appendix is believed 
to be in the pelvis the incision is made lower down and nearer the middle 
line with gnat advjuitagi In many ca«es a laparotomy must commenro 
with a general exploration of the alxlomen for m this way onlv can the 
cause of symptoms be thoroughlj investigated careful inspection 
and palpation Under the«e circnm«tancM the liest pi ice for the incision 
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is near the middle line, with its centre at the level of the umbilicus. 
Through an incision about five inches long in this position the whole 
abdomen can be thoroughl}’’ explored, and if necessary for treatment the 
incision can be enlarged either upwards or downwards without making an 
unnecessarily large wound. 

TJie Size of the incision should be adequate without being excessive, for 
very large incisions imdoubtedly weaken the abdominal wall ; but it is 
a more common and Avorse mistake to make the incision too small. An 
inadequate incision makes the operation much more difficult and often 
leads to imperfect exploration, bruising and laceration of the edges with 



Fig. 4. The peritoneal s>utuie 
of catgut has been commenced 
at the upper end of the uound. 


Fig. o . Inteii-upted salmon-gut sutures hai e 
been inserted. Their ends aie clamped n hilo 
the catgut suture is continued up the anterior 
n all of the rectus sheath. 


unsatisfactory closing and healing of the wound. Moreover, it is more 
difficult to cover and protect the edges of the tvound from mfection by 
septic abdominal contents which may be liberated during the operation. 
To improve the view, and especially to ease the sewing of the deep layers 
of the wound, it is essential to make the incision in the skin longer than 
the one in the aponeurosis. The incision in the transversalis fascia and 
peritoneum is still smaller. Fortunately the length of the skin incision on 
the abdomen is immaterial, and in A'ery stout people it is an advantage 
to make the skin incision unusually long so that the fatty layers may 
fall aside, thus giving a much better access to the deeper parts. As far 
as possible the muscular fibres of the abdominal wall are not cut across, 
but merely separated or drawn aside. This is a valuable safeguard 
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lg^mst \ eiJtral hernia esjieciallf m the Joner part of fht abdomen In 
the nppir part the division of miiscuhr fibres is not so detrimental , for 
mstante the Kocher mci^ion for gall bladder surgery or the transverse 
incision occasionally used for gastric smgery although it divndes the fibres 
of the rectus muscle is wry rarely followed by ventral hernn Similarly 
the usunl oblique mci'sion in the loin for exposing the kidney la very rarely 
followed by hemu and as it also gives a much better view most operators 
prefer it to any form of mnscular separation For the same reason no 
nerve fibres are to be unnecessarily cut icrosa A long vertical incision 
through the outer pTrt of the rectus or displacing it inwards maj lend to 



Flo f TliP pcrjtonMl fatguf Fic “ TheoverJuppingiDPthMl 

siituri isfontjnupduj the reclns of clos or the recti a eheall 

ithesth 

} aralysis of this muscle by division of its nerves and a troublesome form 
of ventral hernia follows This is particularly liable to happen when the 
incision extends low down It is far better to displace the rectus abdominis 
outwards, after incising the rectus sheath an inch from the middle line 
and reflectmg it inwards Similarly injury to the nerves lying between 
the flat muscles diuing the ordinary operation for appendicitis may lead 
to paralysis of the lower fibres of these muscles with the result tliat either 
a ventral or a right ingiunal hernia may develop 

As far as possible the divnsion or mjuiy of the deep epigastric vein is 
also to be av oided especially when deabng with pentomtis or abscess for 
septic thrombosis of this vessel may then follow and extend to the iliac 
veins with disastrous results m the way of thrombosis or embolism 
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The wound is made by a clean cut with a Icnife until the ajjoneurosis 
has been divided. Then the muscular fibies are displaced and held a.side 
by smooth retractors. All bleeding is arrested Avith artery forcejAS and 
fine catgut ligatures. Then the transversalis fascia and peritoneum arc 
picked up with toothed dissecting forceps and carefully divided either 
with blunt-pointed scissors or Avith a knife held sideAA'ays. First one and 
then tAvo fingers are introduced to protect the boAvel Avhile the Avound is 
enlarged Avith blunt-pointed scissors. 

In many cases it is important to protect the edges of the AA’ound from 
infection during the operation, and this can be done by accurately securing 
sterile pads round the edges AA'ith suitable forceps and self-retaining 
retractors directly the abdomen is opened. 



Fig. 8. Anothei and quiek method of closing the abdomen in ginvc cases. 

Closing the Wound Accurately. This is of great importance in order 
to prevent ventral hernia, ^^^lile both ends of the peritoneal incision are 
held well up by an assistant with long toothed artery force^rs, medium- 
sized catgut threaded on a curved round needle is used as a contmuous 
suture to sew the peritoneum and deep layer of the rectus sheath, starting 
at the upper end of the incision. This is easier than Avorking in the opposite 
direction. ^’ITien the lower end is reached the needle is passed under the 
last turn of suture, which is then draAvn tight. This prevents gaping of 
the loAA'^er end of the peritoneal Avound Avith prolapse of the omentum 
during the next stage. Stout fishing-gut or linen thread supporting 
sutures are passed through the skin, subeutaneous tissues and the anterior 
layers of the rectus sheath. The ends of these sutures, AA^hich are about 
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three quarters of aji meh apart art chnipeil together on each side of the 
^^o^nd and thus kejit out of the uav while the continuous catgut suture 
already mentioned is used to close the nntenoT wall of the rectus sheath 
from helow up It is tied to the long end left at the upper end of the 
peritoneal wound The edges of the skin are brought together accurately 
with fine catgut The supporting sutures are then tied These are 
important for catgut is not sufficient by itself but ma) break when 
submitted to excessise strain ilunng coughing or \oiniting This )Jia> 
lead either to a \entral hernn or e\en to the early prolapse of a loop of 
bowel into the deeper part of the wonnil where it may become obstructed 
or strangulated To prea eiit this catastrophe silk or linen thread has been 
used for the buried suture but occasionally a stitch sinus follows Fir 
this reason it is verj much better to use strong catgut with supporting 
sutures to be left in about ten da)3 In some cases when the abdomiiml 
wad IS lax and there is thought to be a mk of \eutral henna it is an 
advantage to overlap the aponeurosis after Nobles method 

lATien drainage has to be adopted a sht rubber tube of half to one inch 
mternal diameter and containing a waok of thm folded rubber sheeting is 
used The wick can be changed from day to daj and the tube removed 
after sereral days without hurting the patient A tube is far more efficient 
and less painful than gaure which adheres to the edges of the wound and 
often acts as a plug instead of a dram The chief function of the tube is to 
keep open the passage in the abilominal walk an<l there is no advantage 
in passing it deeplj into the abdominal cavity where it may he agamst 
the bowel or a blood vessel and cause infinite harm such as (tc al fistula 
htemotrhage or mteaf mat obstruction from direct pressure or the formation 
of bands later The tube extends onl} pist through the abdominal wall 
the rubber dram may safely pass deeper if not left in too long The 
teinamdet of the wound is closed m layers in tht usual way 

AFTER TREATMENT 

Much of the mcrtasing success of abdominal operations depends upon 
careful after treatment It is a common mistake to interfere too much for 
it IS sometimes difficult to know when to leave well nlone but ou the 
other hand treatment for some of the complications to be mentioned 
lielovv has to be prompt to save life Usually there is very little to be 
done beyond careful nursing and attention to the diet and general comfort 
of the patient The difficulty lies in knowing quick!) when things arc 
going wTong As far as possible compIicatioRs should be prevented by 
care and untiring attention to detail before during and after operation 

(1) Posture Mhen returned to bed the patient has only one small 
pillow under his head and is rolletl slightly to one si le with another pillow 
behind the shoulders This lessens the risk of the aspiration of vomit an I 
enables the patient to breathe more freely as the tongue does not fall 
back The nurse never leaves him nntil be has regam'*d consciousness 
otherwise he may choke durmg vomitin? He is allowed peace an I quiet 
to sleep ofi the effect of the anwsthctic M hen he wakes up some hours 
later his head and shoulders are raised by several pillows In this position 
he IS much more more comfortable and breathes more easily pulmonary 
complications are less likely and after gastro-enterostomy tl e contents of 
the stomach dram away more freely into the intestine 4fter operations 
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for aijpeiiclicitis willi &u2)puiatioii the sitfing-u]) m Fowlei position tends 
to limit the infection to the pelvis ; it also facilitates drainage soon after 
operations for peritonitis. 

From the first the patient is encouraged to move his feet and legs in 
order to prevent wasting. Free ii.sc of the limbs and a change of position 



Fig. 9 . The oblique oi sitting-up position The Iitadjiiece moves to am 
angle as it slips up and down the pillais at the head of the bed The position is 
easily alteied with the stiapsnnd buckles att.itlied to the bolstei iindci the thighs 

/ 

by the nurse at first and later by the jiatient also tend to prevent ^win 
and weariness, and thrombosis witli pulmonary embolism. Change of 
position and active movements are valuable also in preventing pulmonary 
complications. The patient is allowed the freedom of his bed, for it may 


Fig 10 Bui ton’s thigh support, a convenient 
and comfortable way of keeping the patient 
m the oblique or sitting up position The 
support IS easily attached to the sides of the 
bed, the curved metal thigh support being 
placed under the mattress so that there is 
no undue pressure in one place 


be safely assumed that pain will prevent him from moving more than is 
good for him. For the same reason it is not good for the patient to be 
kept in bed too long. In most cases he can be lifted on to a couch at the 
end of three days and begin to stand and walk with the help of the nurse 


{ 
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ou the fourth or fifth (la> I believe thit utagiiatiou m bed is one toiuiuon 
cause of thrombosis pulmonary embolmn and pulmonary comphcations 
generally After many operations the patient can safely leave the 
hosjutal or nuraing home for a convalescent home at the end of ten days 
or a fortnight but it is rarely vvLse for him to return to \sork under three 
or four vreeks from the date of the operation A too early return leads 
to an incomplete recovery of general health After operations for gastric 
or duodenal ulcer a much longer rest and the most careful dieting are 
imperativ e 

(2) Shock To lessen "shock the hcml is depressed the abdomen is 
firmly supported by a many tailetl Landage ami sometimes by a large 
tov^el in addition and the patient is kept warm with blankets and hot 
water bottles Directly after most major abdominal operations a pint 
of saline glucose 'olution is given by the rectum At this time it is generilly 
retamed and rapidly abaotbetl with great advantage To lessen pain 
di comfort and v oiniting 30 pniiis each of aspirin and sotlmm bromide nny 



be added In many ca ts half a pint of the <=ahitiun is given every four or 
SIX horns for one or two days In some cases an infusion of about one pint 
of warm normal saline solution (temp lOo" F J or 3 per cent solution of 
dextrose is given into the middle of each axilla immediately after the 
I atient is returned to bed and pituitary extract is injected either mtra 
musculatly or dueetlv into a vein In a few casea of great ur^ncy 
when the circulation is too poor to absorb tbe sahne solution from the 
nimpit a pint of Bsyhes gum arable sohitioo is given directly into a vein 
usually the median basilic and tbe mjectioa may be repeated after t«o 
hours if necessarv 3Vhen there ja isevere awenua transfusion of blotxl js 
adopted as soon as a suitable donor can be seciirwl and is niost valuable 
(scevol i) Half a pint of salmeorglncosesolutionisgivGii by the rectum 
every six hours until vomiting has ceased and the patient is taking enough 
liquid by the mouth Sometimes warm salme solution is continuously 
find slowly administered by the rectum The rectal tube should have 
several apertures and «houId not be too long or have too small a lumen 
otherwise flatus cannot escape with the result that the saline is not 
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retained. This is especially valuable in cases ol peritonitis, when as many 
as five or six pints are often given in twelve hours. I’here is no advantage 
in giving more. In most cases these enemata are not required after twenty- 
four or thirty-six hours. They lessen thirst, shock and vomiting. 

(3) Thirst. This is also alleviated by making the patient wash out 
his mouth with water or a weak solution of bicarbonate of soda, and 
especially by the frequent cleansing of the mouth by the nurse vath lemon- 
juice and glycerine or glycerine and borax. There is rarely any harm in 
allowing the patient to slake his thirst by drinking water freely, and this 
often checks vomiting. The teeth are thoroughly cleaned at least twice a 
day with a clean tooth-brush and an antiseptic solution such as Listerine. 
The tongue is also thoroughly cleaned with lint moistened with glycerine 
and borax. These precautions, besides adding to the patient’s comfort, 
greatly diminish the risk of pulmonary complications from the aspiration 
of septic material into the lungs. They also make ascending septic infec- 
tion of the parotid gland very rare at the present day. 

(4) Vomiting. For various reasons vomiting after operations is not 
nearly so common or severe as it used to be a few years ago. i\Iore perfect 
asepsis ; the better administration of anae.sthetics, especially^ the almost 
universal adoption of open ether following morphia and atropine, which 
lessen the amount of anassthetic used ; and the more common use of 
saline infusion in one way or another, all lessen the severity of vomiting. 
Keeping the patient’s head low and turned to one side during the adminis- 
tration of the anaesthetic in order to prevent swallowing of mucus 
saturated with the anaesthetic also helps to prevent vomiting from the 
direct irritation of the stomach by the anaesthetic. It is often a good plan 
to let the patient take a good drink of warm solution of bicarbonate of soda 
to wash out the stomach. Repeated doses of about 30 grains of sodium 
bicarbonate are also valuable, for the vomiting is often due to acidosis. 
Chloretone, 1 0 grains given by the rectum, often acts like a charm and is 
especially valuable as a preventative when given immediately after the 
operation. RTien the vomiting continues after twenty-four hours other 
causes than the anaesthetic must be considered. In many cases it is due 
to partial paralysis and over-distension of the stomach. In any case 
lavage shorild be tried, the stomach being thoroughly washed out with a 
weak solution of bicarbonate of soda. If this does not stop the vomiting 
there is usually a more serious cause, such as peritonitis or intestinal 
obstruction. In these conditions the contents of the intestine regurgitate 
into the stomach and vomiting continues. Occasionally it continues for 
several days after the operation, apparently without any adequate cause. 
These patients are mostly very nervous women. In addition to washing 
out the stomach warm applications or even a blister may be apyilied to the 
epigastrium, and a dose of sodium bromide 30 grains, and chloral hydrate 
25 grains, may be given by the rectum. In some cases the vomiting may 
be due to acute dilatation of the stomach or duodenal ileus, and the possi- 
bility of these is always to be remembered. At first there is bulging of the 
epigastrium, and later on the whole abdomen becomes enormously dis- 
tended. Small quantities are brought up at frequent intervals. The 
stomach tube should be passed at once and the stomach thoroughly 
emptied and washed out, and the position of the patient should be changed 
as suggested by Moynihan, who recommends the prone position with 
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ele^atwa of thi. [>ehis This complicition is forttuiafelj a rare oue and 
can I believe be prevented )jj resorting to la^aga early enough Xray 
examination after an opaque meal may te\eal duodenal ileus for which 
an anastomosis het^veen the distcndeil third part of the duodenum and 
the jejunum some six inches from its otigm has proved effectiae, as 
shown by Codraan ‘ Deanue and AUll le * 

(5) Food AVhen nausea has ceaseil a\ater is given by the mouth at 
first m small quantities but if it does not cause \ omitmg it is rapidl) 
increased After twelve to twenty four hours equal parts of milk and 
water or barley water are gi\en in small feeds such as one to two ounces 
e\ ery hour In many cases weak tea is also gi\en early and is often bkeil 
and retained when milk is not Alter twenty four hours milk thickened 
and flavoured m different ways, soup or beef tea, and jelly ate given also 
lemonade or orange or grape juice On the third day thin bread and 
butter milk puddings and lightly boiled eggs ate giv en and on the fourth 
or fifth day more solid food in the form of fish sweetbread or elucken is 
given As 'a rule except after gastric ojierations for simple ulcer the 
sooner the patient returns to full diet the better All milk and food given 
m the early days after the operation should be sterilised Occasionally 
•vomiting and diarrhcea prevent the absorption of anything administered 
by the mouth or rectum baline infusions into the axdl® or thighs 
given slowly and continuously or intermittently usually suffice In some 
cases sterilised olive oil or normal horse serum is given subcutaneouslv 

(0) Pam Tor the relief of pain aspirm JO grams by the mouth or 
20 to 30 grams by the rectum usually suffices In some caves however 
■when the pam is severe or the patient feeble and exhausted from want of 
sleep a small dose such as f or gram of heroin or morphine may be 
given in the evening It is rarely wise to repeat the dose for moij^ne 
paralyses unstnped muscle mcreaves flatulence and tends to produce 
paralytic distension of the bovrel 

(7) Urine 4s a rule very bttle urine is secreted during the first 
twelve hours after an abdominal operation The patient should be 
encouraged to empty the bladder at the end of twelve hours and regularly 
ei ery four hours after this In this woy paralytic distension of the bladder 
can be av oided If there is any tbfBculty it is an advantage to turn the 
jntient on his «!ide and to ajyilr hot fomentations or gave an enema If 
there hag been no relief withm twenty four Itours a boded soft rubber 
catheter is passed with due aseptic precautions Afterwards the patient 
should be encouraged to empt^ the bladder ererj four hours in order to 
avoid a repetition of the trouble If necessar) the catheter is passed 
every eight hours until the power of the bladder has returned In some 
Cfi'ics retention of urme is overlooked because the patient passes water m 
small quantities at short intervals This means jaralytic distension with 
overflow, and when a catheter is passed a large amount of urme may be 
found m the bladder This condition may not develop until several dajs 
after the operation Tor this reason it is of great importance to measure 
the urine for the first few dajs The patient generally passes about one 
pint in the first twenty four hours and afterwards should pass at least 
two pints ever} twenty four hours 

* E -V Codman Baetni Htd <£ Sun/ Jottrn lOO'l cKt i 503 
‘ D P lliltie Bn{ JoUT-n Svri( mi ir gM 
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(8) Flatulence. If there is much flatulence, this, when chiefly gastric, 
is often relieved by propping the patient well up and by occasionally 
gi\dng a drop of peppermint oil on a small piece of bread by the mouth 
and immediately washing it down with water. Intestinal flatulence is 
often relieved by passing a rectal tube into the lower part of the rectum 
and leaving it there for some time. In extreme cases a turpentine enema 
(oil of turpentine 1 oz., mucilage of starch 15 oz.) is used and rarely fails 
to afford relief. Pituitary extract given subcutaneously often acts like a 
charm. 

(9) Purgatives. Usually the rectum is Avashed out with a pint of 
soap and water every morning and about an ounce of liquid paraffin i.s 
given once or twice a day, beginning on the second day. It is rarely 
necessary or wise to give any other aperient by the mouth until the 
evening of the third day, when pil. col. et liyos., gr. 4 to gr. 8, may i 
given, followed by a saline draught in the morning, and if necessary by 

an enema. In some cases 1 oz. of castor oil is given earlj in the morning, 
and followed by saline and an enema if necessary. This lias the advantage 
of allowing the patient a comfortable night. Afterwards some mild 
aperient, such as infusion of senna pods or liquid paraffin, is given if 
required. In many cases, especially acute abdominal conditions such 
as appendicitis with suppuration, or where peritonitis from whatever 
cause is feared, it is better not to give any aperient by the mouth within 
the first four days. It is not wise to increase perisstalsis in these cases, 
for movements of the bowel tend to dis.seminate infective material. 
Generally the bowels act spontaneously on the third or fourth day, 
especially when the lower bowel is kept empty by the daily wash-out. 

The bowels are generally almost empty at the time of the operation, and 
there is no advantage to be derived from giving purgatives in the first 
lew days. In cases of peritonitis not only are purgatives often ineffective, 
but they also add greatly to the patient’s discomfort, act as irritant 
poisons, and tend to increase paralytic distension. It is only an ancient 
superstition that recovery from peritonitis depends on free purgation. 
Calomel, even in small doses given repeatedly, is e,specially dangerous 
when it fails to act. 

(10) Dressing the Wound. lATien the wound has been completely 
closed it is rarely necessary to disturb it for about ten days, although 
a tight bandage may. need to be readjusted and excess of dressings may 
need removing. ^^Tien the wound has been drained the tube is not dis- 
turbed for at least thirty-six hours, when it is removed if the discharge is 
slight and inoffensive. When there is free discharge of pus, as there often 
is from a subacute abscess due to appendicitis, it is wise to leave the tube 
in for two, three or four days in order to prevent a re-collection of pus, 
but the tubes shorfld never be long enough to press on the bowel and 
thus cause a fsecal fistula. Syringing is unnecessary, painful and 
dangerous. 

Complications. Most of these have already been mentioned, but it 
is well to consider some of them more fully. 

(a) Hcematemesis. This sometimes follows gastric operations when 
the sewing is at fault. Apart from this the vomit may be black from 
altered blood, in late cases of intestinal obstruction. This is a very 
grave sign and usually indicates acute blood changes Avith oozing from 
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the mucous membrane of the stomach and upper mtestmes The best 
thmg to do IS to -vrash out the stomach af the condition of the patient 
-illows this rest blood transfusion and salme infusions into the nxillje 
or rectum are also \ aluable 

(6) Veniomlis That this is a veiy rare complication at the present 
day IS chiefly due to the careful precautions taken dunng operations to 
prevent leakage or contamination tVe one luiich to the careful and 
routine use of clamps and jiacks The adoption of continuous sutures 
instead of mechanical devices such as Mmphys button for making 
anastomosis is also a great saf^iard against sloughing and secondary 
leakage which used to be more common The universal adoption of 
rubber gloves has done a great deal to exclude extraneous i^ection 
Occasionally however peritonitis does develop after an anastomosis of 
the lower part of the intestine for intestinal obstruction It is of very 
great importance to recognise the condition for it is well known that a 
secondary peritonitis la easily overlooked and has a very lugh mortality 
It IS rarely worth vvliile to open the abdomen when the disease is well 
advanced but if the combtion is recognised quite early reopening the 
abdomen and adequate treatment of the cause with free dramage of the 
pentoneum are always vvorth doing The early signs of peritonitis are 
therefore of great importance These are pam and restlessness with an 
mcrensmg puhe rate from 110 to 140 The pulse always becomes weak 
and the paftent soon cold and chnimj with an anxious expression The 
kmees are drawn up sometimes there is vomiting or hiccough sometimes 
the temperature goes up but above all the alxlometi becomes tender 
fixed and rigid These signs ire es|)ecially ominous when they present 
themselves in the flank where they cannot lie mi«taken for the natural 
tenderness around the wound 

(c) hUesiinal ohitruclioii sometimes follows abdominal operations but 
IS not always due to them ft is especially hkel} to happen from kmkiog 
after incomplete operations for suppurative appendicitis Occasionally 
a kink or band forms nboi e an anastomosis or accidental hernia either 
into the deeper part of the wound or into the omentum or mesentery may 
occur It a of vntal importance to recogiuse the condition while it is still 
hopeful The most important sign is persistent vomiting m spite of 
lavage the vomit gradually becoming bibous and later brown and foul 
iffeanwhife the pufse is sfow and the patient in much pain and coffapserf 
The bowels fail to act m spite of repeated euemata The excretion of 
urme is almost abolished and abifominal tbstension increases with visible 
peristalsis m some cases ^^Tieu the condition is strongly suspected the 
abdomen should be opened without dela} and the condition dealt with 
as maj seem fit 

((f) Pulmorianj coin[ihcalioit4 Attention has already been drawn to 
the great unportance of keeping the mouth dean and of the sitting up 
I«j8ition Care should also be taken to prevent mtechon from the 
aniesthetic apparatus or from the aspiration of vomit during or after the 
ana*«!thetic For this reason it is of the greatest inijiortance to wash out 
the stomach before the operation in many cases of intestinal obstruction 
and also of gastric dilatation The abdominal bandage should not lie tight 
enough or extend high enou^ to restrict breathing and the patient should 
be encouraged from the beginning to take deep breaths several tinwa daily 
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Compression of the bases of the Inngs should also be avoided during the 
operation. For this reason the Trendelenburg position, when required, 
should not be maintained longer than necessary. 

The aneesthetic, especially ether, has been held responsible for pul- 
monary complications following operations, and there is no doubt that 
the chilling effect of ether on the lungs of old people^ especially those 
already subject to chronic bronchitis, is detrimental, and for them either 
equal parts of chloroform and ether or chloroform is to be preferred. 
It is very important to avoid undue exposure of the patient before, 
during and after operation. He should be warmly clothed and shielded 
from draughts, especially when collapsed after the operation. With the 
same object in view the theatre should not be too hot, so that the con- 
trast may not be too great. Too frequently the patient, drenched 
with perspiration in a hot theatre, is carried to a comparatively cold 
ward. I firmly believe that it is rarely advantageous to have the tem- 
perature of the theatre above 65°, for not only does the free perspiration 
commonly seen predispose to chills, but it also increases shock by 
depletion. 

The most common pulmonary complications are pneumonia, e.specially 
of the lobular type, bronchitis, pleurisy, and empyema. They are 
particularly ajrt to follow operations on the upper abdomen which more 
commonly limit the movements of the diaphragm. They are undoubtedly 
due to septic embolism in a great many cases, and this is an additional 
reason for providing efficient drainage in septic cases and for removing 
a diseased appendix and its blood-vessels in cases of suppurating 
appendicitis. 

A post-operative empyema is particularly likely to be overlooked; 
an exploring needle should be inserted when there is reasonable suspicion 
of its existence. 

(e) Thrombosis and Embolism are mostly due to stasis and sepsis of the 
blood. Too complete rest in bed lowers the force and frequency of the 
heart-beat, retards the circulation, and predisposes to clotting. For tliis 
reason the patient shoidd be turned and moved about fairly freely from 
the beginning and should be encomaged to move his limbs freely. For 
the same reason it is important to get the patient out of bed after an 
operation as soon as possible. It is also an advantage in many cases, 
especially when the pidse is weak and slow, to give small doses of strych- 
nine. It is said that a too exclusive milk diet predisposes to clotting 
on account of the large amount of lime salt. There is no doubt, however, 
that the clot contains bacteria, often of low virulence, in nearly all cases, 
so that phlebitis frequently precedes or accompanies thrombosis. For 
this reason it is of great importance to aim at perfect asepsis throughout 
abdominal operations and also to avoid injury to veins, especially m 
deahng with septic conditions. For the same reason it is important to 
open abscesses early and to drain them thoroughly without allowing the 
tube to press upon the veins. It is especially noteworthy that thrombosis 
is particularly liable to follow pehdc operations, especially hysterectomy. 
In these cases it is probable that a mild septic inflammation short of 
suppuration prevails in the tissues of the pelvis and causes inflammation 
of the ihac veins. As is well known, the left leg is the one most commonly 
affected. For various reasons the venous return from this leg is poorer 
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than from tlie right When signs of thrombosis develop it is important to 
)»cep the patient at rest for at least three weeks so ns to avoid as far as 
possible the risk of embolism 

Pulmonary Einbohsm as a rule is an unforeseen catastrophe, for m the 
majonty of cases there has been no indication of a previous thrombosis, 
although organised clot taken from the pulmonary artery and floated 
m uater sometimes shows by its shape that it has previously occupied 
a large vein and its tributaries Uaually this is the internal ilmc vem, 
all examination of which after death may show adherent clot or signs of 
phlebitis In other cases the clot is fomttd m the right auricular appendix 
In most cases the embolus is not large enough to block the pulmonary 
artery so completely as to cause sudden <Ieath, but spreiding thrombosis 
ma) gradually complete the obatnietion In many cases smaller emboli 
block some of the larger or smaller branches of the pulmomry artery 
Infarction follows and is indicated by pain dulln^, a rub, and hiemop 
tysis In grave cases nothing does any good, but the administration of 
oxygen and strjchnme should alnoys be tried and maj tide the patient 
over his difficulties m some cases of incomplete obstruction In a few the 
embolus has been removed from the pulmonary artery but not as yet 
wnth any permanent success The best known way to prev ent pulmonary 
embolism is to adopt the precautions against thrombosis which have been 
already mentioned 


1 
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OPERATIONS ON HERNIA 

OPERATIONS FOR STRANGULATED HERNIA 
RADICAL CURE OF HERNIA 

OPERATIONS FOR STRANGULATED HERNIA 

It is very important to operate early and not to waste valuable time on 
taxis. Thus Carwardine ^ from an analysis of 1 83 cases found the mortality 
to be less than 2 per cent, in those operated upon within twelve hours, 
more than 10 per cent, wlien twelve to twenty-four hours had elapsed 
before operation, and that after five days had been wasted 60 per cent, 
died. 

Chief Indications for Operation and Points to bear in mind. While this 
is not the place for going into the above fully, a fe^v practical remarks on 
those indications usually given may be helpful to some of my readers.- 
A. Local. A lump at one of the opening.s, more or less hard, tense, 
tender, didl, partly or completely irreducible, and with impulse doubtful 
or absent. A hydrocele appearing with or soon after the onset of intestinal 
obstruction is probabl}'^ a hydrocele of a hernial sac with strangulation. 
The following case is an interesting example : — 

Case 1. Sirangulaled Hernia. Laparotomy . — A young man, aged 25, was 
admitted into Guy’s Hospital on Harcli IGtIi, 1910, suffering from intestinal obstruc- 
tion, with the following history. Ten days before he was seized with violent abdo- 
minal pain and vomiting. Since tlien liis bowels have not been opened and he has 
been sick on and off ever .since, and lias suffered severe!}' from griping pains in the 
abdomen. He has never had a similar attack before. He lias never noticed a rupture 
and has not had an attack of appendicitis. Upon admission the patient looked very 
ill and terribly shrunken about the face ; his skin was dry and shrivelled. His lips 
were dry and he could only speak in a whisper. The abdomen was uniformly but 
not greatly distended ; the flanks were neither distended nor full posteriorly. A 
coil of intestine could be seen occasionally lying across the upper part of the abdo- 
men. There was a moderate sized hydrocele on the right side, which the patient 
said had appeared since the onset of his illness. The cord was a little thicker than 
normal, but no hernia could be discovered. The patient was infused, taking one and 
a half pints subcutaneously. He improved very much after this and an operation 
was performed, the abdomen being opened near the middle line and the right rectus 
displaced outwards. Several coils of distended intestine were at once seen. There 
was some free fluid in the peritoneal cavity. On passing a finger down into the 
right iliac fossa a band of omentum was found, extending into the internal abdominal 
ring, and also a loop of intestine. Clearly the condition ^eas one of strangidated 
hernia. The omentum was tied and divided. The internal ring was gradually 
dilated by means of the finger and, with gentle traction, the loop of bowel was with- 
drawn into the abdomen ; it was about two and a half inches long. All the calibre 
of the bowel was involved, so that the obstruction was complete. The bowel was not 
gangrenous and its circulation soon returned after it had been released. There was 
no greyish- white depression at the site of the strangulation. An attempt was made 
to draw the sac upwards into the abdomen, but this having failed an incision Avas 
1 Bril. Med. Journ., 1901 , ii, 573 . 
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ma'lp o%cr tJiPin^)na]if^,'ion nml the ssc was fipowj and opener). It MasJoun I fo 
o-«tcn<l into the timicft \ajmi\lid It wan rapidly ^eparstel from the striieturei of 
the cord and tied, n radical cure performeil and the nhdomen clo^iel Ihe pitient 
made a good rocoa er\ 

((/} The strelljn^ map I>e small «nrl deep seat«l, as in a biilxmocele 
near the internal ring, a femoral hemin m a fat patient or an obturator 
henna All the hernial apertnrea must be carefully examined before the 
abdomen is opened for intestinal obstruction Example — 

Case 2 FrHioml//crnwi /or Intestinal OL^truction Opera 

lion under Local Anttsthena Itecorrry —Mr C . aged 84 had had a prostatectomy 
done nearly three years hefore and had nearh died afterwards He took the atuw 
thetic badl\ nivl the wound wns a very long time heatins there was much ci-stilis 
In July, 1013 he had phitno«is with balanitis and hod a circumcision , he nearh died 
under the an'esthetic On August 14th. 1913, he was feeling well, went to Lon Ion 
and en30%ed himself thorouglih He had a lug dinner and ate a lot of fruit at hw 
club That etening he was \er\ sick and had much pain dunng the night The 
sickne-'s and pain continued on the llth, but he was a little better on the Ifath His 
abdomen was \erv distended and pcnstal is could be seen He beoamo weaker 
and I saw him at 6 p m on the ITtli with fus usual medical attendants A disgnosis 
<i/ grow tit af the I/ohA hi<l been made, bat nothing could be felt from the rectum 
The vomit was frequent and f-vcal when I arrived and the patient was feeble There 
wns a hernia at the site of the prfwtatectomv and the doctor had ewmiued this care 
fullv without finding nni’thingabnomisl fu»t below it however there ««sa small 
hanl lump in the nght femoral region 1 advised an operation under loeil anesthesia 
Tlie patient a rehtions ab«olotplv refuseil to liavr another genenl anTstlieflogiien, 
preferring to let him die rather than run the risk of it Therefore the operation was 
performed under novocame and adrenalin Tlierc was n small knuikJe of small 
intestine in the sac with some eaniotis fluid Tlie bowel was reduced and the eac 
was tied and exciscfl The wound was sewn up Tlie patient suffered veri htllo 
pain but conipl lined of thirst when 1 was dividing the neck of the sat othennse he 
was comfortable He fell asleep before the end of the operation He Ind not slept 
at all since the 13th He made a good recovery and would not believe lie had had 
All operation when it was mentioned some days later 

(b) Two hernia may be present both irreducible The surgeon 
should operate on the one which js the more tense and has the less impulse, 
and the one which has the more recently descended If this fail to 
reveal the obstniction either the opposite sMellins must be evplored or 
abdonunnl section performed in the middle line This step will probably 
allow of the opposite hernia being reduced from within and aho of nin 
other po««ible seats of strangulation being explored Mr the inner aspects 
of the deeper nngs 

(r) As to the impulse jt is worth while to observ’u carefully the point 
where this ceases This probably is o\er the site of stricture, and should 
be about the centre of the incision 

Sir AV H Bennett pointed out that “ eicrjf covro/ hernia m ir/itcJi any 
c/iantje has Udai place %n the condilion of (Ac (mnonr such as tnerraw. o/ 
size or tamon irinhl erpnnsile impulse *v absent, shouhl be rcyardeil as 
stran'iulaletl ” 

(rf) Sir J Paget ^ thus w rote of the hardness of a hernia ‘ In la^'e 
herniT the hartlness may chiefly be felt at and near the neck and mouth 
of the SIC, csptcnlly m inguinal hernia, and joii must take care not 
to lie deceived bj a sac which is s>oft and flaccitl everywhere except at 
Its mouth for (here riny }«• stcxingidated intestine m the mouth of the 
SIC, thoiigli the rest contain onh soft oinentutn or fluid not sufhcicnt to 
distend it , in\, you inusf not let even a wJioHj soft romlition of (In 
'Cliff 1» lOI 



18 


OPERATIONS ON HERNIA 


hernia, or an open external ring, weigh down against the well-marked 
symptoms of strangulation, for the piece of intestine at the mouth of 
the sac may be too small to give a sensation of hardness, or the whole 
hernia may be omental."’ 

B. General. The Stjmpoms of Intestinal Obstruction. (1) Consti- 
pation becoming absolute, even as to flatus. It is well Imown that small 
scybalous motions may be forced out bj^ the straining of a patient vdth 
a strangulated hernia anxious to get his bowels to act. Further, and 
in intestinal obstruction generally, the bubbhng away of an enema 
may simulate the passage of flatus. In those rare cases where, other 
e-\ddence of strangulation being present, the bowels continue to act at 
intervals, it is probable that the constriction of the bowel is not complete, 
but leaves a chamiel along the mesenteric border (Richter’s jiartial 
enterocele). In such cases which have been left long, owing to the 
absence of constipation and perhaps the slightness of the vomiting, the 
sturgeon must examine the bowel vert’^ carefully before he returns it. 
Constriction, though only partial, may have caused here, from its long 
duration, thinning or ulceration of the intestine at one spot, and hecal 
extravasation may take place soon after the bowel is returned. 

Constipation may be absent in cases of strangulation of the omentum 
alone, or of an appendix epiploica, or of the ovary. 

(2) Vomiting.^ Especially if (a) this is changing from the early 
rejection of stomach contents or bile to faBculent fliud ; (b) even if it is 
repeated only at long intervals, and all other signs are absent or little 
marked ; (c) it must be remembered that vomiting may be stopped b}'- 
drugs, strangulation persisting, or the intestines may be empty. There 
is often a deceptive lull in this symptom after two or three days, the 
vomiting reconunenciug again later. 

(3) Shock more or less severe, according to the suddenne.'js of the 
onset and the severity of the strangulation. 

(4) Colicky pains occurring at short intervals, usually terminating 
in vomiting. These pains are. usually referred to the umbilical region, 
and are due to the powerful but futile peristalsis of the obstructed small 
intestine. They are very characteristic of intestinal obstruction. Coils 
of small intestine -svith visible peristalsis may be noticed. 

(5) The sunken, sallow features and anxious countenance, and the 
scanty high-coloured urine from intestinal obstniction. 

(6) Tympanites and abdominal tenderness. 

These will not, of course, debar the surgeon from operating, but they 
will lead him to warn the friends that rehef will possibly come too late. 

STRANGULATED FEMORAL HERNIA 

The stomach may be washed out in some cases just before the operation 
to minimise the dangers incident to the vomiting of foul material during 
the operation and afterwards. 

Operation. ^Tiile general anresthesia will be preferred in most cases 
from the more certain loss of sensibility and the relaxation of the parts, 

1 Sir J. Paget {loc. svpra at., p. 113) says : “ If I were asked which of the signs of 
strangulation I would most rely on as commanding the operation, I slioiild certainly saj' 
the vomiting.’* Later on he urges that the pi.actitioner should not wait for any 
charaoteiistie mode of vomiting, nor he misled by^ the absence of any particular fluid, nor 
even bv the absence of all vomiting, nor undei estimating the impmtauce of occasional 
\omiting ns a signal for opeintion. 
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local or spmal anaesthesia may be wsed with veiy great advantage when a 
general nnsesthetic is contraindicated especially by bronchitis or toxiemia 
Irom dela> An incision three or four inches long is made obLquely over 
the swelling its outer end being an inch above the middle of Poupart s 
ligament and the inner extending over the inner and lower end of the 
hermal sac Poupart s ligament and the lower fibres of the external 
oblique are defined The cribriform fascia and the fascia propria (femoral 
sheath and septum crurale) are next divided m the same line with or 
without a director ^ according to their thickness and the experience of the 
Operator all the incisions made going quite up to and above the top of the 
swelling so as to lie oaer the seat of strangulation at the neck of the sac 
The aarieties here are best given in Sir James Paget s words In some 
instances as you trace up the neck of the sac jou find it tightly banded 



lie P Swot nc s (,n for 6tnin|.ulatedI«iiiorAl 1 e n B 
across by a layer ot fibrous tissue called Hey s hgament a layer traceable 
as a falciform edge of the fascia lata where that fa'icia boundmg the 
upper part of the saphenous opening is connected with the crural arch 
and IS thence continued to Gimbernats ligament Sometimes a fair 
division of this layer of fibres up to the edge of the crural arch is sufficient 
to render the hernia reducible But ra nmny cases tlus is not 

sufficient and you may feel the stneture formed by bands of fibres which 
encircle the neck of the sac and which most be divided band by band and 
layer by layer ti 1 none can be felt These fibres are part of thu 
deep crural arch lery rarely however eien the division of these is 
not sufficient for llie stricture is formed bj thickening of the mouth of 
the sai itself This condition which is a common cause of stricture lu 

Tie perator can oUo n anage <crv «eU w tl sc sso a twe elttedl t bl t po nted 

fmt I c). (»<’■« I l«wr a llJc wc/Jiiat » t inw lie cxl r tJ IJ p r) J I 
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inguinal hernia, is very rare in femoral ; but it certainly does occur.” 
In trying to divide points of stricture outside the sac attention should 
be paid to the following : (1) Always opening the inguinal canal and 
thus exposing the very neck of the sac thoroughly ; (2) carefully drawing 
down the sac, so as to expose any fibres con.stricting its neck : (3) gently 
insinuating the point of the director under any bands met Avith. 

Opening the Sac. The sac must always be opened, because (1) of the 
great importance of examining the boAvel ; (2) the dangers of opening 
the sac are negligible, whereas the dangers of reducing the hernia without 
opening the sac are great ; (3) it renders an attempt at radical cure 
possible, and this should be done in all patients Avho are not m extremis. 

hluch difficulty is occasionally met with in identifying the sac. The 
causes of difficulty here are mainly : (1) an altered condition of the soft 
parts from the pressure of a truss, or from long .strangulation ; (2) from 
meeting with fluid outside the sac ; (3) from the extreme thinness of the 
patient, which leads to the sac being reached unexpectedly ; (4) from 
the opposite condition, much fat being met with in several of the deep 
layers, malnng it uncertain wliich is the extra-peritoneal layer, the fat in 
these cases being often soft and readily breaking down under examina- 
tion ; (5) an ajjparently puzzling number of layers — this condition is 
usually due to “ hair-splitting ” over-carefulness on the part of the 
operator, at other times it is brought about by a much thickened fascia 
propria separated into imperfect layers by its softened condition in 
inflammatory matting ; (6) by the absence of a sac.^ 

Aids in Recognising the Sac in Cases of Dijficidty. Several of those 
ordinarily given ^ — e.ir/.,‘’its rounded and tense appearance, its filamentous 
character, and the arborescent appearance of vessels on its siurface ” — are, 
I think, quite fallacious. So, too, AAuth regard to the escape of fluid from 
the sac, for this is often dry in femoral hernia, and occasionally fluid is 
met Avith before the sac is reached. A smooth lining characteristrc of its 
inner surface is more reliable, but the inner surface of the fascia propria is 
sometimes remarkably smooth. The hernial sac is denser than any of its 
coverings, and is of a bluish-white colour. It may be so thin that fluid 
and boAA'el may be seen within it ; it can often be pinched up and moA^ed 
upon its contents. Moreover, the omentum differs from the extra- 
peritoneal fat in haAong much larger and characteristic veins. Tavo 
points remain AA'hich will help to solve the doubt : (a) To draw gently 
doAAm the doubtful structure, whether sac or boAAnl, and to examine 
Avhether it is continuous above and beloAV AAuth the . structures of the 
abdomen and thigh, like the other coverings of the hernia, or whether it 
has a distinct neck to be traced into the abdominal cavity, {b) To see if 
the point of a director can be insinuated along tliis last doubtful layer into, 
and moved Avithin, the peritoneal caAnty or no. In a A'^ery feAv cases 
the surgeon, if still in doubt, incises carefully the sus23ected layer, and 
tries to pass in a probe and moAm it from side to side ; if this can be done, 
he is still outside the boAvel, not betAveen the peritoneal and muscular 
coats of intestine. The difficulties here are, hoAvever, so great that several 
operators have reduced a femoral hernia en masse during the operation of 

' A sac is absent in some cases of henna of the ciecuni, and nlieic tlie patient has 
been operated on befoie. 

- Ericlisen. 
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hprniotomj, nnd others ha\e only j»fe»enfftl this crttn«troplie hy great 
care 'I lit fa'^cia jiropna lias Wen niist*ikrn /nr the <!ac. and the siihpexi 
toDcalfit for the omentum this has been reduced into the extra peritoneal 
tissues ]ust above the femoral nng the bowel remaining strangnlsted m 
the displaced sac To a\oid this catastrophe it is always wise to pass a 
blunt dissector well into the abdomen There is no difficulty in doing this 
if the sac has been opened * 

The sac, being carefully niched with the scaljwl blade held honrontally 
at a spot where it can best be pinched up with dissecting forceps— a 
matter of much difficulty at times, owing to its tenseness — is sht up on a 
director, and its contents examined The escaping hqmd, which may 
he septic, is carefully mapjied away If omentum fimt present itself, 
this 13 drawn to one side and unravelled and intestine sought for This 
usually takes the form of a small, lery tense tnuckle, of varying colour 
and condition If it will facilitate the manipuiations needful for reduc- 
tion, the omentum may be first dealt with (1) If this be Nolummons 
and altered m atriicture, it should be tied, bit by bit with strong catgut, 
and then cut away For security a sake the hgatures should be made to 
interlock After the return of the intestme the omental stump is also 
replaced withm the abdomen (i) If the omentum be small in araoimt 
and recently descended it may be merely returned 

7?erfwcfion of the Intestine As soon as this is exposed the surgeou 
examines with the bttle finger, or a Key’s director, the tightness of 
Qimbernat’s ligament In a few cases reiluction may be at once effected 
by gentle pressure backwards on the bowel with the tip of the little finger 
But in the large majority the stricture will need division— a pomt requir 
ing much carefulness for fear of injuring the intestine or important 
surrounding structures IE the degree of tightness of the parts admit of 
It, there is no director so safe and satisfactory as the inilei or little finger 
of the left hand passed up to the stricture, the hernia kmife being intro 
duced along the pulp of the finger But there is rarely room for this, and 
a Key’s director * must usually take the place of the finger The tip of 
this instrument being insinuated into the peritoneal cavity just imder 
Gimbeniat’s bgsment, the ficrma knife’ is mtroduced obliquely or flat 
wise upon it, its end slipped under and beyond the ligament, its edge 
turned towards the constricting fibres and a few of these gently cut 

surgeon to draw down the edges of the cut sac close to its neck and to ask 
an assistant to hold these, thus faahtating the pa^ge of the director and 
the knife by pre\ eutmg the sac falling into folds before them Occasionally, 
also, a knuckle of intestine persistently coils over the edge of the director 
This is best met by patience, by drawing it out of the way by the finger- 
tip of an assistant, or by pressing jt down with the handle of a pur of 
dissectmg forceps 

* A^eRowhnda, Reduction en MsMe, tjtyiWm/i /}tporU 1902, Ivi 131 

* Thia director is broad, so as to present any intestine curling onr and reaching the 
Unite , blunt pointed, so as not to damage the contents ol the pentoneal cavity , finallj. 
Its groove does not run quite up to the end so that the knife point shall lie stopped 
before it comes m contact with the important parts 

* A curved one will be tounj most osefnl The luttiog blade is usually too broad 
and the tip too massive On the other ba^, a wom-dowii blade has been known to 
break while dividing a tense Gimbernat a ligament The intestine may thus be wounded, 
or the fragment of the Unife escape into the pentoneal cavitv 
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Tlie clirectiou and the extent to which the stricture must be cut are 
matters of much importance. The forward and inward line is the only 
path of safety. Directly outwards lies the femoral vein ; by cutting 
upwards, the spermatic cord, and, if upwards and outwards, the epi- 
gastric artery, would be endangered ; behind are the peritoneum and 
pubes. The incision forwards and inwards mu.st be of the nature of a 
nick ; otherwise, owing to the imperfect healing of the fibrous structure, 
the ring will be left large and gaping, thus facilitating the re-descent of 
the hernia, producing much difficulty in fitting trusses, and causing 
certain discomfort and probable peril to the patient, especially if .she 
belong to the poorer, hospital class. 



Fig 13 Hernia kmfc passed along hcinia directoi to diMde the neeU 

of the sac 

The stricture having been carefully and sufficiently nicked, the 
bowel is gently drawn down and examined, especially where it was 
constricted and also above this point. If it is healthy it is replaced eithei 
by gentle squeezing between the finger and thumb, so as to empty it of its 
contents, or with the pressure of the little finger, the sac being noiv kept 
stretched with forceps so that no folds interfere with the return of the 
bowel. If pressure on one part of the intestine fail, it must be tried at 
another point. After the reduction of the intestine a finger should be 
introduced through the crural canal into the peritoneal cavity to ascertain 
that the gut is absolutely safe within the peritoneal cavity and not kinked 
roimd omentmn adherent at the neck of the sac. 

If the patient’s condition admit of it, the sac should next be removed 
after rapidly separating it by gauze disseetion from its attachments. It 
should then be pulled well forwards and its neck ligatured with catgut as 
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high up as jwssiMc ftucl the sio cut anar h“Ion the hgatun. Unless 
the condition of the patient is grave or the tissues ha\‘e been infected from 
foul contents of the sac the femoml ring t* closed in one of the w^ays 
described at p 71 The sujierficial nound is closed and the dressings are 
applied «ith sufficient care to heep the uound secure from obnously 
close sources of contanunation 

The account of an ordinary operation having been given it reniamsi 
to consi ler certain complications Tlteae are chiefly 

(1) Adhesions ol Bowel to the Sac or Omentum. The treatment of 
tins uncommon complicitiou must varj nith (?) the character and 
position of the adhesions (b) the condition of the intcstmes and (c) the 
at ite of tlie patient Ovnn^ to the difficnltj of fitting on a truss if any of 
the hernia is left unreduced every attempt shouU be made to free the 
contents by sofiarating adhesions or by tying and excising omentum 
adherent to the sac b>o intestine and omentum still adherent to each 
other should ever be returned A few cases remain in which adhesions 
should be left alone '^^’ben gangrene is threatening but the operator is 
too short handed to face resection of the alTecteil intestine the presence 
of adhesions especially about the neck of the sac is the chief safeguard 
against extravasation into the pentoncal cavity In some cases of large 
hernia if the patient be much collapsed so long as any recently descended 
loop 13 returned any long adherent mtestme may be left And m other 
cases of collapse from delay of the operation where there is much difficulty 
in returning a loop of mtestme esjjeciall) if this be not m good condition 
it may be left liter the stricture has been sufficiently thvnded 

(2) Tightly Constricted or Gangrenons Intestine In spite of all that 
has been taught about the importance of early operations cases do still 
occur in which returiuug the bowel is doubtful or out of the question 
Nothing 13 more difficult than to decide upon the treatment of the mtestin'* 
m doubtful cases A prompt decision must be made after a caret il 
txammation of the intestine mesentery and contents of the sac and the 
ginoral condition of the patient will niHueuce the decision. 

(o) Tie Intisiinc It is imperative to examine not only the loop in 
the sac but also the part constricted at the neck ind the obstructed 
dilated perhapsirrccoverabte bowclabovetheconstnction Here nothm^ 
w ill surpass the advice of Sir J ra 5 ,et * \ou are to judge chiefly from 
the f nJnur -and tic fmxarJty Us** your eyes and your fiqgers <5ometimes 
^ournose very vcldom jour ears for whit jou may be told about time 
of strangulation sensations ami the rest ts as Id ely to mislead you as to 
guide aright As to colour I am disposed to say that jou may return 

mtestme of anj colour short of black if its tc’cture be good if it fee! 
tense elastic wtll filled out and resilient not collapse 1 or stick> and 
the more the surface of the intestine shines and glistens the more sure j on 
ma^ be of this rule MTien a piece of mtestme is thoroughly bhek I 
believe ^ou hid better not return it nnltss you can be sure that the 
blackness is wholly from extravasated Hood U may not yet be ilead 
but It 13 not likely to recover anl evm if it sliould not die after being 
returned there will be the great risk of its remaining unfit to propel its 
contents ami helping to bring on death by what apjiears very frequent — 
distension and paralysis of the canal above it Bit indeed utter black 
> tof tup at t p 133 
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ness of sfrangulaled hitestine commonly tells of gangrene already ; and of 
tills you may be sure if the black textures are lustreless, soft, flaccid or 
viscid, sticking to the fingers, or looking villous. Jntestinc in this state 
should never be returned. Colours about which there can be as little 
doubt, for signs of gangrene, are white, grey, and green, all dull, lustrele.ss, 
in blotches or complete over the whole protruded intestine. . . . Then 
as to the texture of the intestine ; it should be, for safety of return, thin- 
walled, firm, tense, and elastic, presenung its cylindrical form, smooth, 
slippery, and glossy. The further the intestine deviates from these charac- 
ters, the more it loses its gloss and looks villous, the more it feels sticky 
and is collapsed and out of the cylinder form, the softer and more yielding, 
the more lJulpy, or like wet leather or soaked paper, the less it is fit for 
return.” It is very important to notice whether the blood returns quickly 
or sluggishly to a portion of the loop of bowel which has been rendered 
anamic by the pressure of the finger. It shoidd always be remembered 
that, although the bowel may not be actually gangrenous, it may slough 
or perforate soon after its reduction, and that in many cases more, vuthout 
any perforation, the intestinal wall may be so severely damaged as to allow 
the escape of the virulent germs within it into the peritoneal cavity, 
inducing rajridly fatal peritonitis. A number of patients also die from 
paralytic distension, and a few from enteritis, or profuse haemorrhage 
from the bowel. The dangerous condition of the distended bowel above 
the obstruction is too apt to be forgotten, it is often in a condition of 
infiltrating septic inflammation, and its contents are highly poisonous, 
and owing to paraly^tic distension drainage is rarely’- successful in removing 
this toxic accumulation. Under these circumstances a sufficiently’’ ex- 
tensive resection, swiftly performed, offers the best cliance of recovery. 

The late Mr. A. E, Barker^ found that more than half of 127 deaths 
following herniotomy’ were due to the reduction of too severely’ damaged' 
bowel. 

(b) If the nresentery’ is greatly’ thickened and firnr from inflamnratory 
mdema or intestinal hamorrhage, if its veins are thrombosed and its 
arteries carmot be felt to jJulsate, therr it is clear that the loop of borvel 
ought not to be returned into the abdomen but must be resected. 

(c) The rrature of the fluid in the sac is also of importance, for if it 
be foul and sanious it indicates that the conditions of the loojr of bowel 
is so bad as to allow infection through the damaged walls, and the risk 
of peritonitis incurred by returning such intestine is great. 

In other long-standing cases of femoral hernia the chief stress of the 
constriction is shown, not in a dying loop of intestine, but by’ ulceration, 
partial or nearly ring-like, at the neck of the sac, under the .sharp edge of 
Gimbernat’s ligament. ^Vhere this condition, owing to the duration 
of the case, is suspected the intestine should be very gently’ drawn down 
and carefully examined ; if only a grey’ or white line be found, this may 
be inverted by means of a Lembert suture and fortified by’ a mesenteric 
flap or omental grafts, and the bowel, which is otherw’ise recoverable, may 
be returned. It is always imjjortant to examine the condition of the dis- 
tended bowel above the obstruction. If this is good a damaged loop of 
bowel may often be safely returned after making a lateral anastomosis 
between healthy bowel above and below the loop. The risk of perforation 

’ Lcmcet, 1903, i, 1496. 
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i** thus «linumshe(l and \ nun, ilmgeious wsectiou is avoided TLc 
damaged Icnj) is left just ibovi tht iiecl of the sk which is not closed 
The aiternativi of !ei\iu„ n douhtfiil loop of 1 >oul1 in the wound for 
tnentyfour hours after divihn^ the stricture is not so satisfactory 
for the bowel i& mote Iikelj to recover when returned into the abdomen 
where adhesions soon take place between it and the neighbouring coils 
^^hen it has been decided that the bowel cannot be reduced without 
undue Tisl the surgeon has to decide between fn) Enterostomy (b) 
Resection and (c) Lnttro anastomosis WTierever possible le where 
the condition of the patient and the exjierience and help readj 
to the surgeon s hand admit of his taking this step the dead or dying 
intestine should be resected 

(«) In a few cases where the above conditions are absent the surgeon 
must rest content with opening the intestine leaving it tn silii and thus 
draining the distended bowel above 

4 small mcision is made on the conveiaty of the affected loop and a long 
rubber tube with two side holes near its inner end is thus passed into the 
distended intestine within the abilomen It is secured to the bowel by a 
suture which also closes the iperturearound the tube It is unfortunately 
true that although the tube may be passed welt into the distended bowel 
wnthin the abdomen ver) little of the pints of putrescent fluids drams 
awaj m the worst cases owing to paraljsis of the intestine Few cages 
which ate so desperate as to be suitable for the formation of an artificial 
anus ultimately recover In a series of 40(» cases of strangulated hernia at 
Umversit} College HospitaP only two out of twenty recovered after this 
procedure The reasons for this high mortality are chiefly the desperate 
general condition of the patient at (he tune of the operation v?hich is 
followed b) shock septic peritonitis from the condition of the distended 
bowel within the abdomen suppuration and sloughing m the wound and 
lastly the mortality of the secondary operation which is usually necessary 
to close the fxcal fistula is high m the% cases Shock townin and 
puhnonarj complications can he nmiimised by doin,, the primary ojiera 
(ion under local anoisthesia as recoinnieniled above 

(h) Jieicciion Tht jircsent high mortality of strangulated hernia 
will be very considerably lowered cluefly by earher operation before the 
intestine becomes seriously damaged and to a lesser degree by speedy 
and careful nriniary resection in late cases vThen the bow el is dead or dying 
It IS important to remember that resections are rarely wide enough 
It IS of little use to resect the stringulateil loop without also removing the 
distended paralysed bowel above the obstruction ’Mr Barker® laid 
great stress on tht removal of enough of this inflamed and damaged 
bowel up to SIX feet of small mtestine may be removed if necessary 
without greatly increasing the shock of the resection and without inter 
fermg seriously with subsequent nutntion Between 1899 and 1903 
"Mr Barker performed seven extensive enterectomies for strangulated 
hernia wath only two deaths one of these dying from the pressure of an 
old fibrous band on the bowel after its return into the abdomen aud 
another from peritonitis which was probably due to infection from a sup 
Barter }ix t jra t I 

• The operjt on of Ke pct o i* descr bed In Cl apter V\ 

* iMf »\prac I M Mf> I leoi i ii«; 
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piirating hernial sac, which was not drained externally. Hofmeister also 
published twenty-five primary resections with a mortality of 40 pr cent. 

It is perhaps needless to say that these resections will always have a 
high mortality even in the hands of those who have taken pains to acquire 
sldll, speed and care in intestinal surgery, but every recovery means a life 
saved. The writer has successfully resected a gangrenous loop in a lady 
over eighty years of age. For those patients presenting themselves when 
in extremis enterostomy still remains the most suitable treatment. In some 
cases resection and enterostomy can be combined with advantage, a tube 
being inserted in a water-tight manner in the bowel several inches above 
the anastomosis (see p. 268) and the bowel returned into the abdomen. 

(c) Entero-Anaslomosis. E.stape,” having found the intestine gan- 
grenous in the sac, has covered it, opened the abdomen, through a 
separate incision, and successfully anastomosed the bow'el above and below 
the strangulation. The abdomen was closed, but the hernial wound left 
open. The strangulated loop sloughed, but the w'oimd gradually healed 
wfithout further operation. To prevent faecal fi.stula, the bowel proximal 
to the strangulation btit below' the anastomosis may be tied and divided, 
the tied ends being buried with purse-string sutures. 

(3) Wound of Intestine. This may be due to (a) carelessly incising 
thin, soft parts ; (b) great difficulty in maldng out the sac and the intestine 
in a fat patient, with the parts matted, especially if the fight is bad; 
(c) to the intestine being allow’cd to curl over the edge of the director 
w'hile the stricture is being divided, or to this being cut with careless 
freedom, or, lastly, to a Igoj) lying out of sight just above the constriction, 
and to the hernia Imife coming in contact wdth this. Any bubbling or 
smell of flatus or escape of farces must lead to a careful search for the 
w'ound. The operation wound being freely enlarged, the woimd in the 
intestine found, temporarily closed wdth forceps, and drawm out of the 
abdomen, the intestines around are cleansed and packed out of the way, 
and the wound closed by tw'o layers of suture, without narrowdng the 
lumen of the bow'el (see Suture of the Intestine). 

(4) Wound of Obturator Artery. The position of this vessel when it 
rises by a common trunk Avith the deep epigastric instead of from the 
internal iliac, which occurs in two out of every seven (Gray), may bear 
a very important relation to the crural ring. In most cases w'hen thus 
arising abnormally the artery descends to the obturator foramen close 
to the external iliac vein, and therefore on the outer side of the crural 
ring and out of harm’s way. In a small minority of cases the artery 
in its passage dowmwards curves along the margin of Gimbernat’s ligament, 
where it may be easily wounded. 

The treatment is mainly preventive — i.e. by making the smallest 
possible nick that will be sufficient into any constriction, such as 
Gimbernat’s ligament, a point the importance of w'hich has already 
been alluded to (p. 22), and by using a hernia knife that is not over- 
sharp, and above all by opening the inguinal canal after Lotheissens 
method of radical cure and seeing Gimbernat’s ligament from above, 
an abnormal artery is thus easily seen and avoided. If the artery has 
been wounded, the following points are of interest : (1) The hajmorrhage 

* Beit. Z. Klin., Bd. xxviii, H. 3. 

- Rev. Espan. de Med. y Chir , 1919, Nov. P. 595. 
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nwy not at once follow tbe womul It may not junke its aiipearnuce till 
the lx>wel is all reduced, nr eien until a quarter of an hour after the 
wound has lictii stitched up In one c,ise that of DupuytreMi, no haiiior 
rhage occurred, .md the division of the artery was discovered for the first 
time at the necropsj three weeks after the operation (2) It may occur 
when the sac has not been opened (3) As la shown by Dupiiytren'a case, 
It 13 not necessanly a fatal accident (4) Very various means have served 
to arrest the ha’raorriiage (a) Pressure, as in the cases of Sir Lawrence, 
Mr Hey, and Mr Barker ^ This means was successful m tivo out of the 
three ca'^es in which it has been employed It should only be resorted to 
when the patient’s condition does not admit of the bleeding pomts being 
found and dealt with by ligature If pressure has to be trusted to, it should 
l>e efficiently emploj*ed by means of sterile gauze (b) Ligature of the \ essel, 
usually the proximal end Of five cases given by Mr Barker this was 
successful m four , it is only stated m one that the distal end was also 
secured The ligature had been applied in some cases by continuing the 
wound upwards , m others by luakiag an incision parallel with Poupart’s 
ligament as if for tying the external ilwc The l«st way to evpose the 
artery is through the inguinal canal after Lotheissen’s method of radical 
cute of femoral hernia (p 73) , both ends of the artery must be tied 

STRANCUL.\TED INGUINAL HERNIA 
Operation, In consideriiq' this it wall not be needful to go again into 
iletail, as m the case of Striugulated Femoral Hemta, the chief points 
of difference and those of importaoce will l»e considercil cvrefully 

Tbe parts being slnved and cleansed, and the thigh a bttle fiexed, an 
incision four inches long at first is made m the long axis of the tumour, 
w ith its centre ov cc the internal abdominal nng The superficial epigastric 
vessels are secured and tied \s the layers are divided, the knife bemg 
kept strictly in the same line throughout, the tendinous fibres of the 
externa! obhque ate exposed with some arching fibres of the inter columnar 
fascia below The inguinal canal is freely opened, and the cremasteric 
fascia, often thickened, is identified and incised After this the trans 
versabs fascia, also much thickened and vascular looking, is slit up, and 
any extra-pentoneal fat overlying the greyish blue sac looked for The 
surgeon now sees if he can find any constnetmg fibres outside the sac, 
and divides them The sac is opened, the contents are thoroughly 
evanuned, omentum got nd of if this step will give more room, and the 
site of stricture- found with the finger or tip of the director It is next 
divided with the henui knife manipulated under it in a direction straight 
upwards, so as to he parallel with the deep epigastric, whichever side of 

* Ctin Stye Trans , xj, ISO This psi^'r will well repsj pcrussl 

* The site of ihe stricture tn inguinal faecni* vanes In both TOrieties, in i>!il cases 
of long duration it is usually' situated in the neck of the eae itself, owing to contraction 
Hud thickening of this and the extra peritoneal tissue In other cases of oblique hernia 
tbe stricture is found in the infundibidiforja fascia at the internal ring just below the 
edge of the internal obhque m the canal, or at the extenial nng In a direct beroia the 
constricting point, if not m the sac, is probaMy cause*! bf the fibres of the conjoinerl 
tendon In many cases tbe parts are so approximated and alteied that tn the short time 
giien for an operation it is not so easy to tell exactly in what tisaues lies the strangulation, 
as to reheie it Finally, m many oases of yOBBg aahiects and acute strangulation 
muscular spasm, e 7 of the interna) nbhqne. most be home in mind 
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the hernia this vessel occupies.^ During this stage the steps given at ]). 21 
must be taken to avoid any injury to the intestine. The constricting 
lioint being divided and dilated, the next .stejj is reduction oi the intestme. 
This, in bulky inguinal hernife, is often a matter of difficulty and time. 
The chief causes of difficulty here are : (1) A large amount of intestine, 
one or two coils of small and some large intestine being not very uncommon. 
(2) The distension of these with flatus, &c. (3) Insufficient division of the 

stricture, or there may be a point of stricture higher up than the one 
divided, and overlooked. (4) During attempts at reduction one bit of 
intestine may get jammed across the ring instead of slipping up along it, 
and against this the rest of the contents are fruitles.sly pressed, (.b) Folds 
of the sac may in much the same way block the opening. 


/ 
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Fig. 14. The site of the incision foi 
stinngulntecl inguinnl heinin. 

Aids in Difficult Cases. First, that part which lies nearest the ring 
should be taken, e.g. mesentery before intestine. After each part is 
got up, pressure should be made on it for a few seconds before another 
is taken in hand. If the stirgeou find, after a Avhile. that he is making 
no progress until one end of a coil, he should take in hand the other 
end, or another coil altogether if more than one be present. Much of 

' Of course, if the suigeon is certain that he is dealing with an oblique term* he 
may out outwards, and, in the case of a direct hernia, inuards, so as to avoid the de^ 
epigastric. In all cases the cut should be of the nature of a nick dividing mdy Y 
fibres which actually constiict, any additional dilation being iisunlly now enecte J 
the tip of the director or finger. 
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the difficulty met wjth m the rcductioQ of the mteatme is due to the 
surgeon not first unravelling the coil or cods not duly tracing up the 
intestine to the ring so is to make out the relations of the two, and, abov-e 
all, to his not making up his rnuMl which end of the coil it is exactly 
which he intends to begin reducing Ouiing the mampuhtions the 
thigh should b“ flexed and rotated a little innards, and the cut edges of 
the sac drawn tense mth forceps so as to prewnt any foldmgor pushing 
up of this before the intestine If the intestines are much distended 
attempts should be first made to return some of their contents I! 
after gentle squeezing with the finger and thumb and careful pressure 
upwards on each successive bit of intestine it all appears to be returned 
the index finger must be pissed mto the Abitominal civ ity to make certain 
that no knuckle remams m the canal or mterual rmg 

Cases will occasionally be met with where owing to the low condition 
of the patient the large amount of intestine down its great distension 
its altered condition still red and not onlv congested but softened with 
the peritoneal coat shaggy rather than lu-^trous and tending to teat easilj 
it la cleat that reduction will not be effected by inanijwlntion only After 
carefully packing round a disteudeil loop flatus may be released 
punctuiing with a fine trocar or an onlmary cutting netdle If this 
does not relieve the diitension liquul frees may be druntd away through 
n rannula and a long pi'ce of mbber tubing The perfontion is closed 
and uneited b} means of a purse string suture introduced before the 
puncture is made and ligliJemd as the cannula is nithdrawai UTiere 
the intestine is mticli congested and softened tliough not yet gangrenous 
or where the surgeon lias not skilled assistance and all the aids of modern 
surgery ready to his hand he had better leave the intestine in the sac 
after a free division of the stricture ' This method w hile under the 
above conditions the safer prevents of course anj attempt at relieving 
the patient at one operation b) a radical cure For a consideration 
of the points which maj aid in deciding on the treatment of bowel in a 
dciiibtfid condition or in a gangrenous state the reader u referred to 
p 23 

Vi hen the intestine is all reduced any ligatured stumps of omentum 
ate returned and if the condition of the patient admit of it the sac is 
detached one of the methods of radical cure given at pp -14 to 69 being 
carefully followed 

After thus considering the chief pomts m the operation it remams 
to draw attention to some special pomts connected with ingnmal hernia 

I I anelies In addition to the oblique anil direct varieties both of 
which are acquired, there are some others of much practical importance 

^ This ^^ill gradually and alowly letorn into ti« penttxieal ca\ity On this point 
thefolloningra«ebySouth(Chphus8.S)ir^y ii 40)iso(inter«Bt Ikno» byexperieiice 
that if strangulation be relieve i it is of little con>ie<{uence how much intestine be dowvi 
In reference to this pwnf I recolleot tbpIsiwMlserotal rupture on which I ha\e operated 
and m which before tl e division of the stricture there was at least lialf a yard of bowel 
do«-n, filled with nir and after the atrictnre had been cut through at least a^ much more 
thrust through so that I almost despaicwj of grtlinganj back yet afferstinie Iretumed 
the whole To my icxation however nest mom ng I foun 1 that my patient had got 
out of bed to relieve himself I n the chamber pot and as miglt be eviiecteil the bowel 
had descendeil ai d in such (|uiintil> that the scrotum was at least as t b ^ (|uurt p >t 
and the vermicular notion of theinteeljne vaadtstiiicOy awn through f) p sfretrhe I *1, n 
Nothing further viaa done than to keep Ue tumour raised to the le\el of the abdom i at 
tug nil I b) dp(.reps it ret'in e 1 an I tl e jatiei t levrrl a 1 a i in to lar I sj nipt m 
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e.g. {a) Congenital hernia into the funicular process of peritoneum. Here 
the tubular process of peritoneum is divided into a shut vaginal sac below 
and an open funicular process above. Into the latter the contents descend, 
but are not in absolute contact with the testis. (6) Congenital hernia into 
the tunica vaginalis ; the tubular process of the peritoneum is open from 
the abdomen to the fundus scroti, and the contents lie in contact with the 
testis. A careful study of the hernim of infants and children proves that 
this variety is very much rarer than the first variety, (c) Hour-glass 
contraction of the sac. Here the tubular process is open as in (6), but an 
attempt at closme has brought about a constriction which may be at the 
external abdominal ring or lower down in the scrotum. If the contents 
pass through this constriction and get low enough, they will be in actual 
contact with the testis, {cl) Encysted hernia of the tunica vaginalis. Here 
the funicular process is closed at its upper extremity, i.e. at either ring or 
in the canal, and open below to the testicle. The hernial protrusion as it 
comes down either ruptures this septum (when of sudden descent), or 
gradually inverts it, or comes down behind it. These cases are rare, but 
may be puzzling when they occur, as the operator has more than one la 5 'er 
of peritoneum to incise before reaching the contents, (e) Interstitial 
hernia, in which the sac, and often the testicle, lie between the internal 
and external oblique muscles. The witer operated on an infant in which 
the condition was bilateral ; there were no external rings, yet the cords 
were long enough for the testes to be easily brought into the scrotum. • 

That the above varieties have an importance beyond that of anatomical 
puzzles is shovm by the fact that in {a), (c) and (d) strangulation may 
be very acute and urgent. Again, though the defect is a congenital one, 
the hernia does not, in many cases, make its appearance till the patient 
has, in early adult life, been subjected to some sudden strain. Finally, 
in these cases any prolongation of the taxis will be not onl}’’ futile but 
actually dangerous, ovlng to the tightness of the strangulation and the 
facility with which, from the delicacy of its adhesions, the sac may be 
separated or burst. 

II. Reduction en Masse, and Allied Conditions. These have been 
chiefly met with in inguinal hernije owing to the loose connections of the 
sac and, sometimes, to the force used in attempts at reduction. Strangu- 
lation may persist after (o) cbsplacement, or (6) rupture of the sac. In 
the former the sac, still strangling its contents, is displaced bodily between 
the peritoneum and extra-peritoneal fascia. In the latter the sac is rent, 
usually close to its neck and on its posterior aspect, and some of its 
contents are thrust through into the extra-peritoneal connective tissue. 
The chief evidence of these accidents is that, though the swelling has dis- 
appeared, perhaps completely, this has taken place without the charac- 
teristic jerk or gurgle. On close examination, though the bulk of the 
hernia is gone, some swelling, often tender, is usually to be made out, deep, 
in the neighbourhood of the internal ring. Above all, the siimj)tonis 
persist, perhaps in an intensified form. 

The treatment is immediate exploration of the inguinal canal and the 
internal ring. If the cord is exposed, the whole sac has probably been 
detached. If any of the sac is left in the canal, a rent in its neck should 
be sought for. If necessary the lower fibres of the internal oblique muscle 
may be separated to expose Ihe displaced neck of the sac. 
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in Relatned Teslts s^imtAahng I/eneta Such a testis, when inilimed 
or twisted on its mesorchium, which i$ often long enough to allow this, 
lUftj closelj’ simtilotc strangulated hernia A testis, perhaps, has never 
descended , a truss has been worn ami laid aside The patient presents 
himself with a tender swelling in one groin, with indistinct impulse 
The abdomen is tense and full constipation is present and perhaps 
vomiting of biLous fluid Such a snelhng should be explored and the 
te'itis removed, as it is certain later on, to cause serious trouble, even 
if the present urgent symptoms subside with palliative treatment In 
other cases a retamed testis may draw down an adherent loop of intestine 
which may become actually strangled 

STRANGULATED UMBILICAL HERNIA 

Ttco dtslmclfort/ti of strangulated hcruia mil be met with here One 
more rare is of small sire with a single knuckle of intestine icuteh 
strangled m the navel cicatrix The other the more common is often 
huge, its contents mixid — intestine lioth laigo and small and omeutum 
Such hernj«e soon become m part at least irreducible when in this 
condition any unwise meal may xeadil> bring about obstruction a condi 
tion requiring much care to tell from strangulation ' In other cases a 
large irreducible hernia ma^ easily become strangulated from the descent 
of some additional loop of ^wel The adequate fitting of a truss is often 
a matter of much difficulty here owmg to the large size of the abdomen 
the presence of adherent omentum and frequentlv of an habitual cough 

Practioil Poi«U before Operafioit (-i) The sac usually communicates 
directly with the general peritoneal cavity bj a large opening ( ) Tlie 
contents ate not only mixed but of long standing and oftvn adherent 
(7) The patients are often aciv anteil m life obese flabby and not infre 
quentlj the subjects of chronic bronchitis (c) The coverings are ill 
noutislied and slough easily 

Operation In view of the «lelicacy of the skin aud the mtirtngo 
which IS often present, the cleansing must l»e thorough hut gentle An 
amestbetic having been adrmaistered a curved transverse incision two 
to three inches long is made acro'j the lower* aspet of the »ccl of ffi/’ 
SH dliru^, the hernia bemg pushed upwards to facilitate this ■* The env er 
mgs are mucli thicker and more easily distmgmshed here than over the 

• Amongst llie most onportaot points will l*c the voemtiiig whether esrfy in on.«et 
constant and showing signs of becoming laciilent, and the constipation whether aleolutc 
even to the passage of tlatus In doubtful rases the rule ohould be to operate The 
risk of opcroting on a hernia which is mfiamed and not easily reducible is icry small In 
rompanson with the risk of Icanag one which a inflamed and strangulated and even 
if you can find reasons for waiting it roust be with the most constant oversight for on 
inusmed aaditreduciblp hernia may at any time become strangulated and will certainly 
dosoif not relieved brrest and other appropnatetreatment (hirJ taget loc supraeii 

p 106 ) 

• The lower part is here recommended because in Mr IVooiIa words {fnlcrn FtwjcI 
»/ Sarff, V }Ilk>X Iho point cl strangMlsticm in on adult umbilical hernia is most 
frtyiucutly at the lower part of the neck of the tae where the action of gravity tl e dragging 
weight of the contents andthcSuperincnrabentfat togetEier with the pressure an f weight 
of the dress or an alslomina! belt oombine to press doimwards upon the sharp edge of ti e 
abdominal opening It i» here that adhesions and ulceration of the bowel are most 
frequently found and here the surgeon must search for theeonatrietion in cs'cs t f strangu 
lation 

• If the surgeon 11 tends to attempt a ra beat rate and if the sVm is diseiL-Mil mucli 
(I i konM with c U si rasi ins heshi tl I irm ve tbiaaira by a traunctsc efi 1 (icsl inciiioii 
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fundus of the hernia, where it is easy to injure tlie contents. Moreover, 
the contents are rarely adherent at the very neck of the ru])ture. The 
ring, and the aponeurosis for two inches below it, are thoroughly exposed. 
The sac must be opened, and slit up, care being taken now and throughout 
the operation, in cases of large herniae, that ])rotrusion of intestine be 
prevented by the means given a little later. The contents having been 
examined, any intestine is gently dis])laced upwards, while the surgeon 
turns the curved surface of a Key’s director over the edge of the opening, 
and, guiding the hernia knife on this, divides the constricting edge later- 
ally. If sufficient sjjace is not given, the nick may be repeated, or the 
director turned against the other .side of the ring, and some fibres here 
also divided. 

Adhesions of the contents of the sac are not infrequently met with. 
Any adherent omentum is tied and divided near the neck of the sac. If 
the adhesions concern the bowel and are very close and dense, and if the 
condition of the patient is unsatisfactory, the surgeon should be content 
with a free division at one or two places of the constricting ring, and with 
reducing any portion of intestine that has clearly only recently come 
down, and leave the rest undistiu-bed. 

In late cases care must be taken to prevent protrusion of the intestine.s 
from the abdomen by vigilant pressure and deep anfcsthesia. If the 
bowels are allowed to prolapse it may be very difficult to replace them, and 
the manipulations required increase shock. It is, however, important 
to examine the proximal bowel within the abdomen, for this may be 
gangrenous or irrecoverable. Some years ago the writer, oirerating in a 
cottage on an old woman weighing over 18 stone, had just comjfieted a 
resection of gangrenous caecum and ascending colon, with end to side 
union of the ileiun to the transverse colon, when he discovered another 
gangrenous loop of the ileum within the abdomen. This, together with 
the end of the ileum engaged in the anastomosis, was excised, and a new 
end to side union was successfully made. 

All the intestine and the remains of the omentum, carefully ligatured, 
having been returned if possible, the surgeon now, if the 2 )atient’s con- 
dition admits of it, removes the redundant sac and skin by joining the 
ends of the first incision by another one passing across the upper aspect 
of the neck of the rupture. The opening into the abdominal cavity is 
closed in the following manner : The sac is carefully separated all round till 
its neck is cleared, the redundant part is cut away, and the j^eritoneuin 
closed by means of a continuous catgut suture. The oiieration is com- 
pleted by rapidly performing one of the forms of radical cure described 
on p. 76. Mayo’s operation is simple and by far the best'. Attempts 
to draw the edges of the fibrous ring together without the aid of flaps 
are to be condemned, because the sutures are very apt to tear out even 
during the operation, and much more so during the vomiting that may 
follow it. 

It will be seen from the above account that two methods may be pur- 
sued in the treatment of a strangulated umbilical hernia ; (1) If the 
surgeon be short-handed and the hernia very large or the jiatient’s general 
condition grave, the ring is freely divided at one or two points, but the 
contents disturbed as little as possible, any recently descended intestuie 
being returned, but thickened omentum and adherent intestine (esjiecially 
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large) lK?mg left undisturbed (2) bree opening of the sac eximm'itioj) 
and «epantion of its contents return of all intestine and of omentum 
after Ugature and excision of some of the latter 

AMule the second of those courses has the great advintage of leiving 
the patient permanenti} in n more satisfoctorj condition as it admits of 
a radical cure the suigeon can only nghtlj decide between this and 
the first course b} a careful consideration of each case The following 
points insj aid in judiciously selecting cither operation (1) The size 
long etandmg pre\nou3 attacks of incarceration and obstrucMou of the 
henna all these tending to bring about adhesions and alterations in 
the parts (2) The condition of the jiaticnt \iz the degree of flabbj 
fatness chrome bronchitis probable renal and hepatic disease amount 
of depression bj aomiting and piin (3) The ptescucc of the skilled 
help 60 essential in these cases (-1) The nay in which the anajsthetic * 
IS taken (5) The amount of experience of the operator Thus a hospital 
surgeon frequently operating and with all instruments and as«istanco 
at hand may readilj incline to one courv while the other nmj as wisely 
be followed by a surgeon who has to ojwmte under aairy different circuux 
stances For a consideration of the treatment of damaged intestine 
see p 23 

STRANGUL\TED OBTURATOR HERMA 
This form of henna has occurred too frcquentlj to be entirely passed 
om It may be so rcadil) and fatally oaerlooked that a few words on 
Its dtafinosi$ will not be out of place 

(!) Position of the swelling This apjjears in the thigh below the 
honzontal ramus of the pubes behind and just msule the femoral aessels 
behind the pectmeus and outside the aihluctor longus (2) On careful 
comparison of the outline of Scarp is triangles a slight fullness is found m 
one as compared with the hollow in the other (3) Pam along the course 
of the obturator nerie down the iimcr side of the thigh knee and leg 
(I) Versistenco qI symptoms ol stmngiihUon the other rings being empty 
or occupied b^ reducible hernia (j) \ vaginal or rectal examination In 
making these examinations in cases of intestinal obstruction care shoul 1 
always be taken to examine the jielvic aspect of the obturator foramen 
Operabon Two alternatives present themselves (i) cuttmg down 
on the sac as in other fiermaj (iif abdbnunaf section nncf withdrawing 
the loop from within 

(i) The parts havung been duly cleansed and sbghtly relaxed an 
incision IS made parallel to and just inside the femoral vein and extending 
a little above Poupart s ligament The saphenous opening being probably 
exposed in part the fascia over the pectmeus and the fibres of this muscle 
havnng been divided transv ersely for one and a half or two mches the 
obturator muscle covered bj its fascia and some fatty cellular tissue is 
next defined and the hernial sac probably now comes into view either 
between the muscle and the pubes or between the fibres of the muscle 
The sac must be opened and if any constnetion has to be divided the 
knife should be turned either upwards or downwards the latter bemg the 
ea«ier if no constricting fibres intervene between the sac and the bone 

‘ Local and reg onal aruesthesia is very valoabte in bad cases espec allywhencomp! 
cated by bronch t s In such a pat ent breathing sisty times a m nute the author 
suoces fully resected the greater part of the tnuisveise colm which was gangsenous 
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As the obturator vessels lie 118118117 on one side or the other, a lateral 
incision must be avoided. 

Care must be taken to keep the femoral vessels drawn outwards with 
a retractor, while any branches of the obturator or anterior crural nerve 
are drawm aside with a blunt hook, the same precaution being taken with 
the saphena vein. 

When by the passage of the little finger into the abdomen it is certain 
that the intestine is reduced, if the condition of the patient admits of it 
the sac is separated and ligatured close to the thyroid foramen and 
removed. 

(ii) The operation of abdominal section will be more frequentl}'^ per- 
formed in the future, because it is far easier and allows a more complete 
examination and treatment of damaged intestine. 

An obturator hernia was thus reduced hy Jlr. Hilton in a case which simulated 
intestinal obstruction. Some empty intestine being found and traced downwards 
led to the detection of an obturator hernia, which was reduced hj' gentle traction, 
aided by firm pressure made deeply in the thigh. The patient, who was not operated 
on till the eleventh day, died of peritonitis. 

In 1914 I reduced a small gangrenous enteroccle in this va 3 ' in a feeble old lad.v 
on the fifth da^' of strangulation. Entcro-anastomosis combined ■with drainage of 
the perforated loop proved successful. The anastomosis vas (! inches above and 3 
inches below the perforation. 

Before drawing the strangulated bowel into the abdomen it is im- 
portant to introduce a gauze pack into the pelvis, and to clamp the bowel 
just above the neck of the sac to prevent the possibility of faecal contami- 
nation. The constriction is then nicked dotvnwards with a hernia Icuife. 
the intestine withdrawn and treated, and the hernial orifice closed from 
within the abdomen. 

Question of the advisability of reducing Strangulated Hernia by 
Abdominal Section. 

This question having arisen here may be dealt with once for all. 
Cases will occur from time to time, such as Mr. Hilton’s, in which, evidence 
of acute intestinal strangulation existing and no hernia being detected 
externally, on the abdomen being opened the cause will be found to 
be a piece of a small intestine nipped in part of its circumference, pro- 
bably in either one of the femoral or obturator rings. Still more rarelj’^ 
a surgeon may find such difficulty in reducing an obturator hernia from 
without that he feels himself driven to resort to abdominal section. More 
frequently he may find the bowel gangrenous in an obturator hernia. 
It is to be remembered that the rupture is often a partial enterocele 
with dubious symptoms which have delayed treatment. If the patient s 
condition be fairly good, resection is then indicated, and can only be 
performed through a laparotomy woimd. An incision should be made 
through the corresponding rectus low down, the Trendelenburg position 
adopted, and the limbs of the loop of bowel which are within the pehds 
clamped with Doyen’s intestinal forceps. The constriction should be 
divided in a downward direction, and the strangulated intestine with- 
drawn into the pelvis and then out of the abdomen, where it can be 
thoroughly examined and resected if necessary. Should the sac be sup- 
purating it can be drained through a wound in the thigh. Some years ago 
it was suggested that it should be the rule to reduce hemiae generally, and 
to perform the radical cure by abdominal section. Thus at the meeting 
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of the British flfedical Association m 1891’ this question was discussed 
the late Mr Lawson Tait mtroducmg the subject As might be exjiected 
the proposal to abandon the old operation and substitute treatment by 
median ibdommal section met with no support from those surgeons who 
know anything of operations for strangulate hernia in hospital practice 
especially in males Save in the rarest cases such as those beloi^ing to 
the category 1 have mentioned such a step is to be condemned m the 
strongest terms for the followmg reasons (1) The old and well-established 
operation is one fer se of but slight se\enty and one that usually can. be 
kept extra peritoneal by an operator of ordinary skill and of average 
anatomical knowledge Those who would substitute abdominal section 
forget that however safe they rosy con ider themselvis with their 
especial experience neither they nor any one else can prevent the shock 
which goes with intra peritoneal operations a complication which is 
c^rtamly to be avoided in patients, exhausted by a strangulated hernii 
(2) The reduction of the intestine which is spoken of a? so easy after 
abdominal section by those who advocate this method is bable to be 
jirevented by adhesions to the sac Ac when such exist — and no one can 

foretell this point the sac must be explored in the usual way (3) There 
IS 1 very grave risk that the intestine is tightly nipped and often may give 
w ay w hen pulled upon through a median incision Those who advocate 
ibdominal section will say that the resulting extravasation can be met hv 
packing Ac Itwallbewellforalisuchtotememberthe following advict 
tersely put by Sir Vi Bennett ‘ Let it be noted that it is generally far 
more easy to soil the peritoneum than to cleanse it The same surgeon 
points out that the fluid found m the sac of herm® when strangulafioti 
has long existed is sometimes dark and ill smelling though no lesion may 
be apparent iii the gut itself By an ordinary herniotomy such fluid is 
thoroughly drained away from the jientoneal cavity and any such mtestme 
IS cleansed before it is put back or otherwise appropriately dealt with 
(■4) All operating surgeons ate agreed that whenever the concbtion of 
the patient admits of it an operation for strangulated hernia should bt 
completed by giving the patient at least a chance of radical cure I 
am distinctly of opinion that no intra peritoneal operation yet described 
will secure radical results in inguinal herni® (5) Those wlio think they 
are improving matters by substituting abdommal section for the old 
ostabhohed herniotomy object to the latter on account of its tendency 
to weaken the abdominal wall by the incision made to reach and relieve 
the constriction Such advocates forget the criticism pithily put forward 
during the abov e discussion by Mr Keetlcy that treatment of herni® by 
abdommal section created two potential hernial ajwrtures where there 
was ongmalfy but one 

Causes of Persistence o! Symptoms alter Herniotomy Alo^t of the 
bad results are due to delay before operation and the reduction mto the 
abdomen of bowel m a severely damaged state resultmg in — 

(1) Peritonitis indicated by general abdominal tendeme s rigidity 
tympamtes and vomitmg (2) Collapse from exhaustion (3) Lung 
complications such as bronchitis septic pneumonia pulmonary enibohstn 
(4) Sepsis suppuration m the wovmd (6) Enteritis and hemorrhage 
' Br t Vtd JoMrn Spptember26 1801 
f CJ n left n Htr b p P 
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from the bowel. The eight following are the causes of intestinal obstruc- 
tion after operations for hernia : (G) The descent and restrangulation of 
the bowel. (7) So much damage to the intestine that it lies paralysed in 
the peritoneal cavity.^ (8) Cicatricial stricture of the intestine. (9) 
Fixing of the bowel, after its reduction, by adhesions to the abdominal wall. 
(10) Formation of a band out of the above adhesions. (11) Fixing of the 
two ends of a loop of intestine by adhesions. (12) Formation of an 
omental band in the neighbourhood of one of the hernial orifices, a band 
so formed causing obstruction later.- (13) A very rare condition. The . 
sac may be multilocular ; when the intestine is reduced it may be returned 
into one of these cavities in.stead of within the abdomen. j\Ir. Bellamy 
has published such a case."' A good illu.stration of this is given in iMr. 
Holmes’s Surgery, p. 698, Fig. 322 ; the patient here died eight days after 
an operation for strangulated hernia. (14) Eeduction en manse at the 
operation. This is most likely to happen in femoral hernia, the fascia 
propria being mistaken for the sac. 

Mortality. — ^At the discussion on intestinal obstruction at the Bath 
Meeting of the British Medical Association in 192-5,^ the combined 
statistics for hernia from seven Briti.sh hospitals, for the five years 1920-24, 
were as follows : inguinal hernia, 534 cases with a mortality of 1 G per 
cent. : femoral hernia, 675 cases with a mortality of 20 per cent. ; and 
umbilical hernia, 200 cases with a mortality of 35 per cent. 

The 106 cases admitted to Guy’s Hospital during that period, and 
collected by hir. B. L. Laver, are divided as follows : inguinal hernia 48, 
mth 27*1 per cent, mortality; femoral hernia 43, with 18-5 per cent, 
mortality ; and umbilical and ventral hernia 15, with a mortality of 4G*G 
per cent. 

RADICAL CURE OF HERNIA 

Before describing the different methods the following jjoints claim 
attention ; and while the improvements of modem surgery have long 
established radical cure on a sound scientific basis, many questions have 
to be considered. The chief of these are : The mortality of the operation. 
The use of the terms “ radical cure ” and “ permanence of the cure. 
The earliest age at which the operation is adMsable in children. The 
advisability or need of wearing a truss afterwards. The best material 
for suture. The best form of operation. 

The Mortality of the Operation. The following statistics show what 
modern surgery and experienced hands can do : Coley and Hoguet,^ 
in an analysis of the results of 8,589 radical operations for hernia from 
1891 to 1918, found that from December, 1890, to January, 1901, a period 
of ten years, 2,732 cases were operated on at the Hospital for Ruptured 
and Crippled, with 6 deaths or 0-22 per cent. ; from January, 1901, to 
January, 1918, 3,358 were operated upon, with 5 deaths or 0-15 per cent. 

The Value of the Term “Radical Cure,” and the Permanence of the 
Cure after Operation. In recent years we have learnt more accurately 

^ Mr. Jacobson recorded (-Bn'i. /ojjra., 1879, ii, 491) an instance of this in which, 
ten days after an operation for intestinal obstruction by bands, death took place from tiie 
intestine never having recovered itself. 

- Brit. Med. Journ., 1879, ii, 491. 

^ Lancet, 1886, ii, 433. 

* Brit. Med. Journ., 1925, ii, 1000. 

“ Ann. of Surg., 1918, Ixviii, 264. 
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the printi^jlcs od which this operBUon J> to be conductetj T^o or three 
methods ha\e been emploj^d on such a large scale, and Avith such excellent 
results, that a permanent cure can be promised in a large number of 
fa% curable cases This statement requires explanation By a " permanent 
cure ” I mean a cure nhjch nilJ list a lifetime By “ favourable cases ” I 
mean children, .\oung subjects, hemi*e of mwlerate size, uhere the rings 
and canal are still present and not stretched and converted into one large 
direct gap mto n hich the tips of two or three fingers can be easily placed , 
cases where the patients operated on haie sense enough to give the newly 
repaued structures sufficient rest for their consolidation and where, if 
they must follow employment or exercise that mvolves much strammg, 
they will give the parts the support of a truss of bght pressure or a belt ’ 



Fio 13 Dt^ettion of inguinal tcnal 
1, f oblique turnptl «lonn 2 Intenia) oblique 3 Trsnsierealx 

4 Coiuninctl tendon Q HertnH abdominis iritli its Bheatli opened 
0 Tnangular faxeix T Cremaster 8 Vonl 

If this IS not done we shall see, if cases are carefully followed up and 
tandidlv reported, that radical cures will not list a lifetime, and that the 
term will have to be largely replaced by the followmg, nccordmg to the 

I itiinnfra Vfanj trilleai (hat if anj- lru»»or#apportie uom a/terwards Ifierure i« 
not ra-iKot , I admit thiii, but reply that until publish^ aeries of cases hai e been watched 
lot a much longer period w© shall, as relopee* may occur five or eight years after opera 
tion do wisely to adiisc the abo\e clasa of patients to support the restored region nitii 
a well fitting truss of light pressure, anti so bnng about s permanent cure instead of a 
liability to relapse 
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degree of cure obtained, viz. “ complete successes,” “ partial successes,” 
“ complete failures.” 

Since Bassini published, in 1888, the description of his operation, this 
method, either as first described, or modified in some slight degree, has 
become more and more popular. W. B. Coley and J. P. Hoguet’ state: 

“Prom December, 1890, to January, 1918, G,090 operations for the 
cbft'erent varieties of hernia have been performed at the Ho.spital for 
Ruptured and Crippled. The great majority of these operations were 
performed by a small group of surgeons — Doctors Bull, Coley, Walker. 
Downes and Hoguet, a small number by the assistant surgeons or house 
surgeons under our direct supervision. 


Vauteties and Recuiuiences. 


Inguinal in the male, oblique 
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modification 


of it. 

“ In 33d cases the operation Avas for undescended or maldescended 
testis. In practically all cases, Avith three or four e.\ce]rtions, there AA’n.s a 
hernia, either actual or potential, that is, an open funicular sac communi- 
cating Avith the tunica vaginalis. 

“ It is noteAvorthy that not a single relapse has been obserA’ed in the.se 
33d cases of operation for unde.scendcd testis. ' 

“ A study of the time of the recurrence, i.e. the interval between opera- 
tion and the time that the recurrent hernia Avas noted, is of A'ery great 
interest and importance. In d,453 cases of inguinal hernia in the male, 
25 recurrences Avere obserx'^ed, and of these 13 occurred Avithin six month-s 
to one year after operation, three AA'ithin one to tAVo years. The other 
cases recurred at longer periods after operation ; 1 after three and one- 
half years ; 2 after seA^en years ; 2 after three years ; 1 after four years : 
] after fourteen years, and 1 after tAventy years.” 

Suppuration is the main cause of relapse ; a scA'ere cough is another, 
especially if present during the first few AA^eeks after the operation. 

SchxA^artz ^ formd eleven recurrences in elderly adults after 207 Bassini 
operations undertaken during the last ten years. Recurrences in children 
are very rare. Many failures, about 15 per cent., folloAA" operations for 
direct inguinal hernia.* 

From the above it is clear that, AA^hen consulted as to the performance 
of a radical cure by patients the subjects of hernia, they can be assured 
as to the safety of the operation and the probable permanence of the cure 
in favourable cases (vide supra). In the jrractice of experienced and asej)tic 
surgeons the mortality ought not to be more than 0 -5 per cent., and the 
recurrences should be considerably under 5 per cent. Furthermore, h 
is certain that if a relapse should occur the majority of patients will he 

^ Ann. of Surgery, 1918, Ixviii, 265. These figures give a too favourable impression, 
because it is clear that all the cases were not traced, and a large proportion of the operations 
were performed on children, in whom the results are far more favourable than in adults. 

= Zent. f. Chir., 1922, No. 49, i, 476. 

^ J. P. Hoguet, Ann. of Surg., 1920, Ixxii, 671. 
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better off than before the operation The protrusion that appears will 
be smaller than the original rupture, more readily hept within hounds 
hhe a bubonocele, and a truss mil be worn with greater comhrt On 
the other hind, if suppuration occur and a thin icallcd fe^h cicatnj, 
sure to yield vicreasuighj ns years yo on ts the only result the outcome of the 
operation may leiie the patient worse off than he was before 

A question that often arises relates to the weanng of a truss and the 
possibility of the hernia being cored by ibis means alone 

K truss' rarely cures a hernia in an adult and knowing this most 
young patients naturally prefer an operation to the lifelong use of a 
truss 

When this question w hether the weanng of a truss w ill effect a radical 
cure arises m the case of infants and children these cases may he divided 
into the followang groups In one the careful wearing of a truss bj a child 
w ill permanently cure the rupture In a secoml group the hernia though 
not cured will be perfectly controlled with very slight mcomenience to 
the patient In the third there is no teiiilcncy to spontaneous cure even 
when a suitable truss has been dihgentlj worn Verj large herm-e and 
especial!) those containing the cJtcum which nia) be irreducible belong 
to this class ith the \ ery small mortaht) of the present day and the few 
recurrences surgeons attached to childrens hospitals operate more and 
more frequentl) It is \ery difficult to keep the children of the poor 
supplied with new trusses often enough to render them effectual If the 
truss break or be left off and the hemn descend the work of )earB is 
undone and strangulation may occur at any time kgain i number of 
patients supposed to ha\e been cured bj trusses m mfanc) have a return 
of their trouble in adolescence or early manhood 

Mr Hamilton Russell* even beheaes that all the oblique inguinal 
hcruiai of adults have descended into congenital sacs Me agree with 
Mr Russell that the large majority of the so called acqmred Ijermio 
of adults have congenital sacs of the incomplete or funicular type but 
that most direct mgiunal hemi® do not protrude into preformed or 
congemtal sacs 

3Ir R M IHurray ^ adduces several arguments in support of 
"Mr Russell s news and shows that in 100 autopsies potential hernial sacs 
were found m 21 cases 13 sacs occurred m 61 males and 8 sacs in 39 
females In another senes of 200 autopsies there were 668 pentoneal 
diverticula of which G2 were femoral and 13 inguinal Mr E M 
Roughton ■* m 18 operations for unilateral inguinal bemm found a 
potential sac on the other side in 10 coses 

Stiles ® gives the results of 360 operations for herma m mfants and 
young children, with five deaths and only four recurrences 

The Advisability or need ot weanng a &ass afterwards The tendency 
of the present day to condemn offhand or to deprecate stronglj the use 
of a truss after an operation for radical Cure is, I think a great mistake 

< An itl fitting truHS i« of course worse tbftit useless ftntl may mat together the 
tissues 

* lanctt IOOj i " snil Br f /ourn Sirg 182’ iic 60** 

* Jhtd lOOC > I undHenuo tUCaw and Treatment 1908 (Vleasrs 

J i \ ChuKhiU) 

' LanrH 301'’ i 3533 
‘ Bnl lf«<3 Journ October I 1904 
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Each case must be judged separately. With regard to children, from 
an experience of my cases I think that a truss will not be subsequently 
required, so great is the tendency to repair in early Hfe. 

In adults the objection usually made to a truss is that its pressure 
will produce absorption of the scar and atrophy of muscle. IWiile it will 
Ire granted at once that any continuous jrressure in the form of a pad with 
a strong spring will tend to do harm, I am distinctly o'f opiaion that some 
well-fitting slight support in the form of a flat-bladed truss or belt should 
be worn in the following cases, viz. where the abdominal walls are very 
fat, flabby, and pendulous ; where there is hea\^ work either done con- 
tinuously or by fits and starts ; where there is a chronic cough ; in some 
cases where the radical cure has been done after an operation for the relief 
of strangulation, and the surgeon has perhaps been hurried ; and, of 
course, in cases where there is any return of the hernia. Other cases arc 
some mnbilical hernise, for the reason I have given above ; in some cases 
of femoral hernia in which the crural ring has been very large and difficult 
to close in stout patients ; moreover, the sex and dress of the patient 
usually make the wearing of a truss less irksome. On the other hand, in 
early congenital cases, in boys, in young adults vdthout laborious work, 
or where the reparative power is good, where sufficient rest has been taken 
after the operation, and where primary union has been secured and remains 
firm, no truss need be worn. But the impoitance of intelfigent supervision 
at intervals should be insisted upon. Some surgeons order a truss only 
when signs of recmrence appear, but it seems wiser to anticipate and 
prevent recurrence. 

The Best Form of Suture. The ideal suture should be aseptic, absorb- 
able, supple, and strong. At the present time it is easy to get catgut 
fulfilUng all these requirements. 

Sir AVilliam Macewen in his address on Surgery at Oxford ’ discusses the 
advantages and disadvantages of the various sutirre materials very fully. 
He points out that it is not enough to secure an aseptic ligature, but that 
it is necessary to select one that is absorbed after its work is done in about 
three weeks. He also draws attention to the important fact that non- 
absorbable sutures are incapable of holding living structures together for 
more than a few weeks. “ After a period of twenty-one days the con- 
tinued traction of the suture causes the soft tissues to give way before it. 
And this goes on until the suture lies loose and ftmctionless in their midst.” 
The tissues within the grip of permanent sutures of silk, wire, or salmon- 
gut become gradually absorbed even without any suppuration, and this 
clearly leaves the sutured area much weaker than after the use of an 
absorbable suture fike catgut, which does not induce nearly so much of 
this quiet and aseptic necrosis of the tissims if care be taken not to tie it 
too tightly. 

Macewen strongly condemns the use of wire sutures and relates five 
cases of inguinal hernia in which gold wire had been employed by other 
surgeons. Three of these came to Macewen for recurrence of the hernia, 
and the two others for strangulation of the bowel by the loops of wire, 
in one of which perforation of the bowel had already occurred at the site 
of constriction by the wire. 

' Lancet, August 6, 1904. Practically all surgeons agree with Macewen that suitably 
prepared and sterilised catgut is by far the best material for buried sutures. 
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Mncewcn states that kangaroo tendon does not get absorbed lor 
months and Hutchinson has found «omt of fais stitiucs unabsorbed after 
two jears 

Wound Heaimg — The mortalitj and the relapses after radical cure of 
hernia dejxrid more upon the occurrence of suppuration than ui)on an) 
thiu^tl-st thertfon. it is of th< utmost importance to prevent the slightest 
Mippurntion 

Indications lor Operabon — The following are given onl) ns tvpes of 
appropriate ci'ses Man) others will suggest themselves 

(i) Ca‘!es of trrcdiinhk henna tvhere other treatment has fniled whert 
an active life is interfered with or where attacks of inflammation have 
occurreil or strangulation is threatined Subjects of inguinal hernia 
with adherent omentum are never rcall) ^nfe capccmll) if of active lift 
from this however thej are usiiall) debarred Femora! hernia con 
tnimng irreducible omentum sbould also Ik. ojierntwl on These hernia 
are dilficult to fit with tru'yici the omintum keej« the ring o|)en and 
thus paves the wav for the descent of bowel on an) siilden exertion 
\Miere irreducible horniT arc small and the n<lhesions tnsil) separated 
great relief will be giviti tlu patient with vcr\ slight n^k But it is 
otherwise whore the bac is very large or the contents adhennt isivecinllv 
about the neck of the sac In eithtr ta«t the rid. of the oiwition is 
incrcaval Intricate adhesions about the mik of the sni. imv either Jen j 
the surgeon to abandon the operation or to h) open the abdominal vrall 
m order to deal with them Tins last step nia> bring about romt time 
later, a hernia very difficult of control the iiltinntL improvement in tlic 
jvatient s condition being thus of a verv hmiteil niturc 

(u) Cases of stmufjulated hcriitn where the patient s condition admits 
of the operation being prolonged 

(ill) Cases where a hinwt is not et ulrolUd bj a truss but slips lieneith 
It Alost iliact inguinal hermro an lasiK conirolietl by a light truss for 
this t)’}»e of hernia ver) rinl) de-icenU into the scrotum or becomes 
strangulatid It moreover sv «!ifliuili to tiire 1) ojieration that a 
light tniss lb adviMbL afterwards if the |Kiti«nt has to work or strum 
Therefore it apjuars to be rarely nei'essnry or worth tht jttitnts while 
to submit to the dangers and inronveniemei* of the operation 

(iv) Cases of hernia ici/h ectojna tesUs when the fitting of a truss to 
the iejittuj vp and the trstirJe down Xails 

(v) Cases where the /imimomhc controlhilbjalruss but the use of ths 
15 irXsonie to a patient of active life where he wi*»hes to jom the army or 
mv) or where he ma) as a colonist I e far rtnioieiJ from surgical help 

(vj) Children especially vnth large hemi'o where proper attention to 
the use of a truss cannot be scctirctl or where the persevering use of this 
has failed and where all such causes as j himosis cough ke have been 
removed It is usuall) wise to recommend o|)erattoQ for all herma? which 
are still present at two years of age for a truss rarel) oirc« after tins and 
It tends to cause withering of the muscles is irksome and interferes with 
healthy exercise ami games By this time the parts are better developed 
and more easily kept aseptic The sac is more easily dealt with now than 
later The presence of nnj conibtions whidi call for exploration vir 
hydrocele, adherent omentum the presence of the appendix will also be 
indications for operation m children There is very little risk m an opera 
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tion at the present day. Recurrences after it are very j'are in children, 
and the relief afforded by it is immediate and nearly ahvays final. Unless 
there is some grave contraindication, irreducible and irretainable inguinal 
hernise are best treated by operation, however young the child may be. 

{\ni) Large hernise, even colossal, where the patients, unfitted for 
work of any kind, are a burden to themselves and others ’ and perhaps 
willing to run great risks ; for it cannot be denied that these are grave 
cases : “ the operation usually difficult and prolonged, and the dangers 
to be met and overcome both numerous and various ” (Banks). 

(viii) I consider two to thirty years of age the most favourable time, 
as eombining parts easy to handle, the probable absence of any difficult 
adhesions and good vitality and health. Old age, in the absence of 
visceral disease or degeneration of the abdominal wall, and apart from the 
natural expectation of Ufe, is not a contraindication, 

OPERATIONS FOR OBLIQUE INGUINAL HERNIA 

Before describing the different methods mostly in vogue, I will allude, 
for the sake of my younger readers, to a few points Avhich are always of 
importance whichever method is selected. 

jkn amide incision is made over the inguinal canal and extending just 
below the' external abdominal ring. This diffides skin and fasciae, the 
superficial epigastric and several branches of the external pudic vessels ; 
these should be secured with forceps, which Avill also open out the wound. 
All these vessels are tied ■with fine catgut towards the end of the operation. 
The aponeurosis of the external oblique is slit up for two and a-half to three 
inches in the direction of its fibres, care being taken to avoid cutting the ilio- 
inguinal nerve. The aponeurosis is reflected well back to expose thoroughly 
the internal oblique muscle and the deep aspect of Poiipart’s ligament 
down to the spine of the pubis. The cremasteric fibres are separated 
along the upper border of the cord, displacing the infundibuliform 
fascia ; this is seized with artery forceps and divided, exposing the thin 
white tissues of the sac, which is held b}"- artery forceps, and carefully 
separated from the veins and vas deferens by gauze dissection. ' It is much 
easier to isolate its narrow neck than to separate the mde sac lower 
down. The sac is held up and opened to see if it is empty ; if so, it is 
di%dded between clamps. The lower part is then rapidly separated by 
gauze dissection, applied along its posterior surface, and excised : if it 
opens into the timica vaginaUs it is tied and dmded low down. The upper 
end of the sac is dissected and drawn down until the parietal peritoneum 
is exposed, transfixed and tied with No. 1 catgut well above the neck of 
the sac, so that no funnel remains. It is important to expose and separate 
the sac in a methodical manner, without needless disturbance of the 
contents or coverings of the cord. Otherwise it is easy to lose the way, to 
cause needless haemorrhage, or even to divide the vas, especially in children. 

^^Tien the sac contains intestine the latter must be completely reduced 
after separating adhesions if necessary. Omentum is best reduced -ndthout 
damage, unless it is adherent to the sac, inflamed or very bulky, when it 

^ As in three cases given by Sir W. 31. Banks ; one, a labourer, unfitted for work, had 
become an inmate of a workhouse ; the second was a wine merchant, who had been 
obliged to give up his business, rarely venturing out, and then obliged to conceal hw 
deformity under a large overcoat ; the third, a glass-blower, reduced to perfect helpless- 
ness, had to depend on his wife for his support. 
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IS kst clainj)td transfixed and di\idcd with the greatest cart to miki 
sun. that nil lilecding from the stump is arrested bofon the latter is reduced 
/{rrnia irilfi L nutiia! Contents TTiese maj bt {i) Hernia of tin 
nmrif This js much mort lommonlj met with m inguinal hemiie The 
iliicf |K)mts m tiie <higiiosia of these liifiicult cases nre the characterntir 
«nal shajK. anti sire of tiu sntihng the peculiar sickening pain when thi 
siulliiig H |n sul ujon the hwellmg Iieing largir and tin tendtrness 
^reiter during iiiensfruatuii When, other tnatment haa faded when. 
tIu sw< lling IS irredutd It arul prt tents the httingof a truss the displace I 
o\ irj should bt rt phoetl t r remo\«l if neeessirv 

(ii) Henna of tcrmifonn nfftnlur 1 hut iltwus rcmoied the 
appendix 



(ill) llcrma of lie bladder fht siscus niaj desccuti either parti} or 
completely coxered b) poritoucuin in the first and cominouest form the 
bladder maj not be recognised until it i:i woimdcd or exen until collapst 
dexclops and htcmaturia is tliscovered some hours liter I know of txxo 
cases m xxhich this accident occurred during the radical curt of femora! 
hernia and one of the patients died The hhdiler protrudes more fn. 
qucntlj into nn inguinal hernia 

The caual is no« closed by one of the methods guen m detail below 
The wound hax mg been thoroughly dried out it is closed with a continuous 
suture of catgut or fine linen thread care being taken to avoid 
inversion of the edges and of far more importance to tie all dmdul 
\esscls Sterilised dressings are applied In applying the bandages 
it IS important to support the setotum and thus to lessen pdin and 
swelling 
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To the above general remarks I have only to add that it is always 
well, when the radical cure is performed in patients with long-standing 
hernia, for the operator to obtain leave beforehand to sacrifice the testicle ; 
and the same course will be taken when a retained testicle is judged to be 
functionless. 

Choice of Operation. The difEerent methods that have been elaborated 
are very numerous, and only those which are chiefly in vogue at the 
present time can be described here in full. Brief mention wdll, however, 
be made of some of the others. 

(1) Bassini’s Operation (Fig. 18). The preliminary steps have been 
described (p. 42). 

The cord is separated from its bed and, supported in the loop of a Lane 
tissue-forceps, is held forward by an assistant Avhile the sutures are intro- 



duced. At this stage any lipomata of the cord or an inguinal varicocele 
may be removed. The posterior wall of the inguinal canal is now repaired 
by means of sutures. These will vary in number from four to six, according 
to the size of the gap between the internal obhque or conjoined tendon on 
the one hand and Poupart’s ligament on the other. The needle is first 
passed through the deep aspect of Poupart’s ligament, then back and fore 
through the cremaster, and finally through the lower margin of the internal 
obhque or conjoined tendon beneath the uplifted cord (Figs. 19, 20). 
Coley and Hoguet ^ pass the lower stitch in a special way and regard it 
as the most important in the whole operation. “ The external obhque is 
reflected inward, and the ilio-inguinal nerve, which up to the present time 
IS held on the inner side by a retractor, is now released and allowed to 
1 Ann, of Surg., 1918, Isviii, 265. 
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drop Inck into its Doriiial place The reflected jwrtion of the external 
oblique about one half an inch abo\e where it meets the conjoined tendon, 
IS transfixed with a sharp Hngetlorn needle Tlie needle then crosses over 
the nerx-e and picks up the outer portion of the conjoined teiulon crosses 
oxer beneath the cord and enters the lowir part of Poupart t. ligament, 
close to its attachment to the pubu spine The tighter this suture is 
<lramt the more room there is fur the iindtrfjing mrse which tan nexer be 
lonjprcsstd This is essential as a grt at deal of neuralgic pun which often 



lio 18 StudJer 8 mol hiatioiiof Bo«s>ni B operation Sraing the nwk of 
the *41 o retriurlor being use I to expose it aell 
\ Larfce eremaster B ! tternsl oMigue C t xtemal oblique D V as lieferens 

follows hernia opiratjons is uDcloiibtedly due to this nerxe having been 
taught m the sutures ^^^len this suture is tied the lower portion of the 
inguinal canal is completely cl(»cd’ Sufficient sutures haxing been 
jiaascd they are tied carefully and cut short ami the cord allowed to fall 
back into its place The dmded edges of the external oblique are now 
united by means of a fine continuous suture and the externa! ring if large 
diminished at tlie same time All bleeding haxnng been carefully arrested 
the skin is sutured and the dressings apphed 

Scuddet ^ modifies Bassim s operation in several respects 
* ofSvrj 1905 xH "6 
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{a) He sutures the peritoneum above the neck of the sac, instead of 
ligaturing it (see Fig. 18). 

(b) He also places a couple of sutures above and outside the cord to 
strengthen the attachment of the internal oblique to Poupart’s ligament. 
Bull and Coley also use this improvement to prevent recurrence at this 
likely spot (see Fig. 20). 

(c) Scudder’s method of deep suturing is more effective than Bassini’s 
{see Fig 19) 

(d) He also overlaps the fibres of the external oblique. I jiractisc 



Fig 19 Scudder’s modification of Bassini’s operation Xote method of pass- 
ing sutures, especially those above and evternal to the cord 
A, Internal oblique B, Poupart’s ligament C, coid D, Cremaster 

and recommend these modifications except the first, which I only employ 
for sacs with wide necks. 

(2) Kocher’s Operations.^ The late Professor Kocher wisely abandoned 
his earher method of treating the sac by torsion, and drawing it out 
through the external obhque aponeurosis, and fixing it as a buttress along 
the anterior wall of the inguinal canal ; the sac often necrosed after being 
treated in this way. 

Kocher later used two simpler and safer methods of dealing with the 
neck of the sac. 


' Kocher, Operative Surgery, p 192. 
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The external ohUque aponcurosjs the external ring nnd the sac are 
espo'jed hut the er^ernflf obhpie %s not tnased The sac is completely 
isolated and emptied ‘The nett step depends on whether or not the 
sac can be easily imagmated into itscU from lielQ\\ In the former case* 
the sac is treated bv transposition and mvagimition m the latter* by 
simple transposition 

A Trfoispoiiiion hy hii'agtnatwn The Transposition Ini igiiiation 
Alethod {see Fig^ 21 to 21) is the most ellectne The fundus of the sic 
IS grasi>ed by a pair of cnt\ed narrow dressing forceps (with toothc 1 ends 



Fio 20 Scud ler » ni<xl h al n of its** m a nji^rati n Sulure^ abo'e ai i 
below the cord t ed esrept two 

A I oupart » I pament B Fttemal oWiqoe C fjorl D Cremaster 

Similar to Kochers artery forceps) and invagmated backtiords through 
the ingumal canal keeping the points of the forceps close behind the 
anterior wall until they reach the internal abdominal nng where they art 
caused to project forwards ^ 

’ In an ordmarj uireomplwaWd adult hernia tha sa practically al laya posstWe 

* In children inragmatiwi is often d fficult as the aac js eoMefjmes very ebort and 
thin 

* The most common mistake is that the forceps are oot kept close enough to the 

anterior wall of the canal and that they are too high up towards the antcr or 

jnperior epine of the ilimn It is only by’a |;ro8a nuataVe of this sort that jt is pcssible 
toijynrt tfc/afestJae or toiupjihefwww tflblovaginated ^and the panetal pentoneum 
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A small incision is made through the external oblique aponeurosis 
at this j)oint and the nose of the forceps pushed through, covered by the 
parietal peritoneum, which is then incised, the edges being caught in 
artery-forceps. The apex of the sac is now seized with artery-forceps 
and the curved dressing-forceps are loosened and withdravTi from the 
canal. The whole length of the inverted sac, the serous surface of vhich 
is turned outwards, is forcibly drawn up (Fig 23), its neck transfixed and 
firmly ligatured at the opening in the aponeurosis and di\'ided, rhe stump 
being allowed to slip back. The small opening in the parietal peritoneum 
and in the aponeurosis is then closed with a stitch and the canal sutured 
(vide infra). 



Fig 21 Kocher's method of imaginating the sac and bunging it out thiougli 
the abdominal muscles (Kocher ) 

B. Lateral Transposition. '\^Tien the sac cannot be invagiuated 
either from its shortness, tension or thinness, or because it is advisable 
to remove it entirely, the apex of the sac is simply grasped with ciuved 
forceps and pushed up the inguinal canal immediately beliind its anterior 
wall as far as the internal abdominal ring, where, as described above, it 
is protruded through a small opening in the aponeurosis and forcibly 
pulled out (Fig. 24). 

As the sac has not been invaginated, the parietal peritoneum in this 
case is not opened. The neck of the sac is ligatured with strong catgut 
close to the slit in the aponeurosis, the sac itself is cut off and the stump 
allowed to retract inside the abdomen. The small opening in the apo- 
neurosis is then closed and finally the canal is sutured. 

Narrowing the Canal. The inguinal canal is closed in the following 
manner : “ A series ot interrupted sutures is introduced beneath the 
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aj)onLuro>'i's of the external oblique where it forms the anterior ^\alI of 
the ingitiim} can^J, aod tho portion thm in the gra^p o/ tie suture is then 
ilejiresswl with the fmger, so that when the sutures are tied tno parallel 
folds are approximated Two to four RUturts are then inserted so as to 
bring together the pillars of tho ring core bemg taken that when thej are 
tied the cifLuJation in the cord is not interfered with ' (Fig 23) 

Professor Kocher claimed 97 7percent curesin ndoptnitions by the 
m\ngination method and 95 6 ixit cent in 503 ojwrations bj the lateral 
transposition method All tho cn*^a were obscnul for file j-earx 

" At autoiwics performed at longer or shorter intervals after the ojieri 
tion ue hive had the opportunity of steiug the nsults of thw proewbrre 



aspect is raised in slight folils about 2 to 3 mtn in height There is no 
sign of aii> invagination into the ingumal canal 

IIowTJv or perfectly the funnel at the neck of the <sac may be obliterated 
by Kochera methods, no do not like hw «ay of narrowing the tngutna! 
canal, for the cord is not dislocated outwards or the mgumal canal made 
more oblique and valvular We prefer to open the canal to obtain a 
good vnew of the parts to be sewn together Wc also like to open the sac 
to make sure that its mck is empty and free of omeutal adhesions In 
females it Jns been shown that transposition of the comparatively small 
round ligament is not essential, therefor© Kochet’s method may be found 
useful in them , and in some cases of strangulated hernia where time 
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Fig. 23. .Sections to illustiate Kocher’.s inctliod of trenting the sac by invagination 



Fio. 24. Kocher’s lateral transposition of the sac. (Kocher.) 
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m&v be precious, this rapid iraj* o[ performing a radical cure ma} be 
employed ^\^th nd%antage 

Kocher 8 treatment o! the sac is not so simple as the high hgition or 
■suture which can be practised when the canal is opened The thin 
«ics of children and of some adults citinoC be treated by invagination 
without considerable risk of laceration of the neck 

^ery thick inelastic sacs and those nith adherent contents art aho 
unsuitable for this operation 

(3) Halstead’s Operation ‘ Halstead s onginal operation has been very 
much modified by Halstead and Bloodgoot) The ingmun! canal is 
opened ns in Bassini s operation and the creniastenc fa-^cia and muscle 
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are then incised along the superior border of the spermatic cord The 
internal obh^e muscle and the conjoined tendon of this and the trails 
aersalis miiscJe are thoroughly exposed and defined The spermatic 
veins if enlarged as usual are excised care being taken to avoil any 
pxtravisation of blood into the loose areolar tissues around the vas 
deferens and the small vems> which accompany it The mis is not touche I 
or moved lest thrombosis of its veins occur 

The spermatic veins are pulled down transfixed and tied as high up 
as possible another hgatuie is similarly applied to these veins just below 
the external ring and the intervening bundle is excised leaving no large 
veins m the canal which can therefore be almost completely obliterated 
by the foUowmg steps 


Johtis IIojAtuB Utt I Angtat 1903 
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The neck of the sac is transfixed and tied as high up as possible, and 
the ends of the ligature are threaded on long curved needles which are 
passed deep to the arching fibres of the internal oblique and transversalis, 
to pierce these muscles at two iroints one-eighth of an inch apart well 
above and outside the internal abdominal ring. The ligatures are tied; 
they serve to displace outwards the neck of the sac and any funnel that 
may remain above the ligature,^ 

The lower flap of cremasteric fascia and muscle is now drawn up deep 
to the internal oblique and the conjoined tendon, and fixed there by fine 
interrupted sutures (see Fig. 27, 1). 



Fig. 26. Halstead’s operation. Before the veins and fat have been evoiscd. 

The internal oblique muscle and the conjoined tendon are then joined 
to the deep surface of Poupart’s ligament by means of stouter interrupted 
sutures {see Fig. 28, II). 

If necessary the rectus sheath may be incised vertically in order to 
allow the lower sutures to be tied without undue tension. 

This is found very useful when the conjoined tendon is nariow and 
atrophied. The wound in the external oblique aponeurosis is closed by 
the Andrews-Halstead overlapping method (see Figs. 29 to 31). 

If the hernial orifice is very large a flap of the anterior wall of the 
rectus sheath may be reflected downwards and outwards and sewn to 
the deep surface of Poupart’s ligament (see Fig. 32) ; or the outer margin 


' See Kocher's lateial transposition method. 
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of the lechis sheath may be sht up to liberate the rectus museje, which 
may then be sutured to Poupart’s ligament * 

The results of this estensi\e and elaborate operation are very good 
as regards the cure of the rupture, and Halstead states that not a single 
recurrence has been charged to him from 1892 to 1903 The difficulties 
of follow mg up cases especially unsuccesshil ones must not be forgotten 
however The writer has performed this operation on many workmg 
men since 1905 without yet seeing a recurrence although none of the 
patients years a truss In two eirij cases hydroceles followed too brec 



PiD "7 ITjtrteflds operation R«r>n^ the creniMter deep to the internal obligue 

removal of veins , one of these patients came for radical cure for hydrocele 
two years later 

^Vhec. it was customary to dislocate the vas deferens atrophy of 
testis used to follow the operation in 10 per cent of the cases, but siace 
1899 not a single case of this serious comphcation has been observed at 
the Jolms Hopkins Hospital although epididymitis and vaginal hydrocele 
are not uncommon These can be avoided if one of the veins m front 
of the vas is left and the testis is well supported by the dressings after 
the operation 

Halstead’s operation in its modem and modified form is no doubt 
suitable for many cases of large inguinal henua with large canals and 

1 Bloodgood, i/OptiM JttporU, tu and WOflef, IltHragt z Ftit f Th 

BiUroA 
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f^tty bulky cords It is ]>atticularl^ applicable ^^heIl \ancocele compli- 
cates the hernia The removal of nearly the whole cord greatly facilitates 
the radical cure, for “ the cord is the first cause of the herzua and the 
ultimate ob'tfide to its cure I do not use nearly so many sutures 
as HaLteid does when performing hw operation For instance, the 
interrupted suture dramng the cremaster under the internal oblique can 
ilso be made to bring the latter down to Poupart s ligament Again 
1 use a continuous suture for o^erlappuig the edges of the wound m the 
evtemal oblique instead of interrupted ones 

(4) Simple Kemoval of the Sac. Followup Mr Hamilton Russell s 
work, most surgeons now belieae that neatl> ail inguinal heima? descend 
into congenital sacs, and that the remoaal of the whole sac is the essential 



Fig 30 HaUteml 8 operation Sewing down the edge of the exteranl oblique 

part of the operation in young subjects This should be done without 
disturbmg the normal anatomy of the ingumal canal more than ts abso 
lately necessary 

The following account is taken from ^Ir Phihp Turners work on 
hernia " 

“ The practical bearmgs of the saccular theory, and the considerations 
which arise from it on the operative treatment of herma may be summed 
up as follows — 

“ (1) The essential cause of inguinal hernia is the presence of the 
congenital sac There is no primary weakness of the abdommal wall 
which causes the hernia to appear 

“ (2) Hence, to cure the herma, it la essential to remove the sac com 
pletely As there is no primary weakness, there is no need to attempt to 
strengthen the inguinal canal 

I Halsteftd 

< J & A CbnrciuU 1914 
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“ (3) The operation should be carried out as soon after the appearance 
of the hernia as possible, before the development of any secondary weak- 
ness. 



Fig. 31. Halstead’s operation. Section to show the overlapping. 
(Modified from Halstead.) 


“ (4) In cases where there is advanced and irrecoverable secondary 
wealmess the sac should be completely removed and an attempt made to 
strengthen the inguinal canal. 



“ (5) The operation should, in all cases, be carried out with the least 
possible damage to the structures entering into the formation of the 
inguinal canal. 

“ (6) The external abdominal ring, since it is an important insertion 
of the external oblique, should not be divided, unless for some reason 
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this IS ah«oluUh iiecevsirj (or the aitisfactory perforninna of the 
operation 

The operation irhich w ill be <k*scnbed in the follow mg pages attempts 
to carr^ out the«e principles The operation in cliil Iren and young adults 
where there is little or no seromlat} weakness will lx* first do^crilx'd and 
sub'scquentl} a modiru ition which milles tht conjoined ttiidou to lie 
sutured to Poupirt sligiinent ns in llassim&ijx ration which iscmplo}e(l 
in older juticiits and t!io«e where well marked secondnr) weakness is 
pre«efit The prmciple of the method h thit the sac is approached from 
al>o\e inimedwteh Klon the interna) abilomina! ring instead of dmding 
the external nng slitting up the external oblique and ojiening up the 
ingumal canal as is usually done Generally speaking this jiarticiilar 
operation is applicable between tlie ages of four and thirty years but each 
case must be treated on its merits Lspccially important is the exarmna 
tion for the presence and extent of any secondary weakness m the manner 
which has already been described fn infants and young children the 
inguinal rnnal is so short and the interna) and external abdominal rings 
are so nearly oppo<iite one another that it is possible to remo\ e the sac 
satisfactorily by freeing and isolating it after it his emerged from the 
external nng ntul then drawing it down and bgaturmg it as high as 
Iios'ilble In older children and adults the canal is longer and if this 
procedure wxre adopted there w ould almost certainly be left a funnel shape 
projection of peritoneum through the internal nng whith would probably 
lead to a recurrence of the hernia 

I first employed the motbod of completely remonng the hernial sac 
through on incision through the csteroal oblique m the region of the 
internal nng about tw enty y ears ago U first I operated m this w ay in chil 
dren but hare since u,cd it more and more m adults until at the present 
time except where special joilications point to the advisability of some 
other method I use it or a modification which will also be desenbed as a 
routine method in all ca«cs The credit of first suggesting the desirability 
of approaching the herma in thn way belongs 1 behev'e to ^l^ G L 
Chiene who after I had rend a pajwr on The Radical Cure of Inguinal 
Herma in Children before the Royal Society of iledicine Section for 
the Study of Disease in Children ‘ m lOIJ drew iny attention to a paper 
of his which I had not proiousJy seen In this paper* Air Chiene nd\o 
cates bgature of the neck of the sac immediately below the internal rmg 
xvrtbout opemng up the inguinal canat He ptAsiorward the three iuttowing 
pnnaples (1) That for practical surgical purposes all obbque inguinal 
hernias are primarily due to the presence of the congenital sic In 
young adults the lalixilar action of the muscles guarding the internal 
abdominal nng will be regametl if the cause of the ^latation of the canal 
be removed {i) If the neck of the lac be cIBciently dealt with it is quite 
unnecessary to interfere wuth the remaming portion m the ingumal canal 
or the scrotum Wide thoroughly m agreement with the first two of 
^Ir Chiene 8 projxKutions I am quite unable to accept the third To leave 
any part of the sac bthin 1 in the inguinal canal would only be to lea\c an 
abnormal and useless structure which might become distended ivitb 

Ph Up T rner The Ka I cal tuns of Inmimat Hern a in Children Proc Roy Soe 

Ifrrf T Sort on for Study of D seaacfn Ch Mreo P 133 

* G L. Ch eoe Prel imnaiy Note on a Simple Onent on for hneorap! eated Hemu 
in \oung Adalte Br I iltd Jottni 1907 i 
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fluid and, in any case, might interfere with the muscles regaining their 
normal action, or actually be the cause of increased secondary weakness. 
I can only repeat that I regard complete removal of the sac as the most 
essential part of the operation. Recurrence has followed simple ligation 
of the neck of the sac. 

“ The Operation. (1) The Skin Incision (Fig. 33). This is at a slightly 
higher level, and, hence, further from the groin, than in Bassini’s operation. 
The incision is about three inches in length, and runs parallel to and 
slightly above Poupart’s ligament, ending below, just above the spine of 
the pubis. Skin and fascim are cleanly divided down to the aponeurosis 
of the external oblique, care being taken not to incise the latter stiucture 
at this stage. ^Tien any divided vessels have been secured the superficial 



Fig. 33. 


structures are dissected back, so as to give a good view of the aponeurosis 
and of Poupart’s ligament. The external abdominal ring is not fully 
exposed, though its upper margin should be identified at the lower angle 
of the wound, and its size and general condition investigated by inspection 
and by digital examination. 

“ (2) Incising the External Oblique (Fig. 34). — ^If the aponeurosis be 
examined the general direction of its fibres will be found to follow the 
long axis of the skin wound, though the intercolumnar fibres will be seen 
and also the interlacing fibres of the intercolumnar ligament. The apo- 
neurosis is not of uniform thickness, and one or more narrow thinner areas, 
between strong bimdles of longitudinal fibres, will nearly always be found 
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just abo\t Poujiart s hgamint to the outer side of the external ring in 
iOcisioD, from three quarters of an inch to one mth in length, should be 
made m the direction of the longitudinal fibres commencing about a 
finger s breadth above the centre of Poupart s ligament and extending 
downwards and inwards m the direction of the external ring A thumed 
part nf the aponeurosis should be chosen for the incision if possible and 
m any case the aponeurosis should lie split in the direction of its fibres 
aud care should be taken to a\oid division of important bundles of inter 
columnar or obliqiu fibres The lower end of the mcisiou in the ajio 
neurosis ivjJl end about lialf an inch from the margin of the external ring 
“ (3) Exposure of the SptrtmUc Cord If the margins of the incision 
in the external oblique be held apart the fibres of the internal obhque will 
be seen curving from Poupart s hgament downwards and inwards, to 



join the conjoined tendon By means of a blunt dissector the ajwneurosis 
13 separated from the internal obhque below as far as the external ring 
outwards as far as Poupart s ligament, and also to the inner side of the 
incision , there is no need to separate these structures in an upward 
direction The lower border of the internal obhque, just above the external 
ring will thus be brought into view A small hook shaped retractor is 
next introduced through the incision m the aponeurosis and w ith its 
help the lower border of the muscle is strongly retracted by an assistant 
towards the upper end of the wound (Fig 35) If a smtable retractor is 
.not to Land a small aneurysm needle can be employed quite satisfactorily 
xor this purpose, hen the internal oblique is retracted the region of the 
internal ring is exposed, and the cremaster can be seen extending down 
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from the retracted muscle and covering the spermatic cord. A word of 
warning is necessary at this stage of the operation. If the hook of the 
retractor be made to press too deeply, and if it be not introduced quite 
in the long axis of the inguinal canal, the spermatic cord itself may be 
displaced inwards, puzzling the operator, and leading to an unnecessary 
delay, and probably laceration of the muscle, while it i.s sought for. This 
is quite easily avoided, and is, indeed, unlikely to occur if only the possi- 
bility of the displacement of the cord be borne in mind. With a pair of 
toothed dissecting forceps and a blunt dissector, the operator now tears 
through the cremaster, thus bringing into view the spermatic cord enclosed 
in the infundibuliform fascia just below the internal abdominal ring 
(Kg. 36). 


! 



Fig. 35. 

“ (4) Isolation of the Spermatic Cord. The fascial sheath enclosing the 
spermatic cord and the hernial sac is then seized by dissecting forceps 
and drawn forwards into the wound. The cremaster is peeled off it, at first 
in a longitudinal direction and then transversely (Fig. 37). As the cord 
is gradually freed it is drawn, by traction on the dissecting forceps, more 
and more through the incision in the aponeurosis until at last it is completely 
freed behind, when it may be prevented from slipping back into the 
inguinal canal by passing a pair of Spencer- AVells’ forceps behind it. IWien 
this has been done retraction of the internal oblique is no longer necessary. 
The entire manipulation should be carried out as gently as possible. 
The spermatic cord contains the nerve supply of the testicle, and any 
undue traction may have an effect on the respiration and pulse in this as 
well as in other operations for hernia. If the surgeon is careful and the 
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nucesthetistwalchful no harm wll te ult to the patient This stage of the 
operation presents no difficulties and is rapidly and easil> iccomplished 
‘ (o) SiparaHon and Isolalion of the 5oc The fiscial co\eni^ of the 
cord is now opened m a longitudinal direction by forceps and blunt 
d ^sector This brings plainly into vjen the vessels of the spennatic cord 
and as there should be no injury to the veins and hence no bleeilmg the 
white margin of the sac la generally seen at once ^nd is secured bj a pair 
of Spoucer ells forrep3(Fjg *58) Thelongitudinalopeningintbefiscial 
sheath roust be of sufficient length say three quarters of an inch more 
of the cortl being drawn out into the wound if necessary \t this stage of 
the operation care must be taken not to lacerate the sac itself under the 
imj ression that it is onl> a fascial hjer This is hardly likely to occur m 





Fio 3a 

the tyjx of adult patient we are at present considenug as the sac vcill 
probably be a fairly strong firm and definite structure Occasiomlly 
however m adults and not mireqnently in children the sac may be an 
ettremely thin and delicate structure Lndet these circumstances the. 
edge ma} be transparent and indistmct and it maj then be acci lenfallj 
oj>cnc I This may be recognise I by the smooth shiny appearance of the 
inner serous lining of the sac and probably also by the escape of a little 
clear fluid In doubtful ca^es too *1 i«t»be may lie pas,sefl through tin 
opening into the penfont il eavitv and also along the distal jwrt of the 
sao towardsjtbe scrotiini Should this accident happen the margins of the 
ixnt shoull Ih. secured li^ a pair of Spencer Veils forceps I’rovi led 
that it be recognised at once opening of the sac at this stage is not likely to 
le kI to serious difficulties 1 ut if it should fc i |)0 notice in 1 the mic be 
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badly torn, the subsequent ligature of tbe neck of the sac may be a very 
difficult proceeding. 

“ The edge of the sac ha\dng been secured, the next step is to separate it 
in a transverse direction from the normal structures of the spermatic cord 
A great help at this stage is to keep the various structures 'well spread out. 
This may be effected by traction on the edge of the sac on one side and 
convenient fascial strands on the other, or the left forefinger may be intro- 
duced behind the cord and the sac and other constituents be veil spread 
out over this. Transverse separation is effected by gradually peehng away 
the veins of the spermatic plexus by means of the blunt dissector until the 
opposite margin of the flattened-out sac is reached (Tig. 38). Isolation and 



Fig 37 

separation of the sac is usually quite easy , the A'^eins geneially peel aivay 
without difficult}’- and without any bleeding, and in many cases the sac 
can be separated without the vas deferens eA’-er coming mto Anew at all 
This structure can be readily recognised by its characteristic appearance 
and feel, and it is Avell always, after separation of the sac, to recognise its 
presence in the cord by these means. Occasionally the fieeing of the vas 
from the sac is a matter of some difficulty. It is often much more closely 
connected Avith the sac than are the veins. Indeed, sometimes the A’as 
almost projects into the sac, and when this happens with a thin-AA^alled 
sac laceration can only be avoided by the exercise of great patience and 
care Needless to say, the vas must on no account be seized with the 
forceps. The parts are well stretched out, and the blunt dissector, Avorking 
longitudinally, is gradually insinuated through the fascia which connects 



OBLIQUF JhGVINAL IIEHMA 63 

the two structures "When once the separation has been effected it can be 
readily extended both in an upward and a downward direction 

The sac is now completely separated from the accompanying stnic 
tures for a short distance The lower end is next pulled upon and the 
separation is continued in a downward direction until the lower end of the 
sac IS reached and freed This is accomplished by the same means viz 
by keeping the constituents of the cord and the sac nell spread out and 
by the use of the blunt dissector The lower p^rt of the sac is likely to be 
more adherent and sometimes there will be found a solid fibrous cord 
extending doivnwards from its lower end which doubtless represents an 
obliterated portion of the processus vagmalis The blunt dissector ivil) 



Fic 38 


suffice even for the separation of this adherent part and it is as well to 
avoid the use of any sharp instrument which may be followed bj ha&mor 
rhage whereas if the blunt instrument is used any small vessels will be 
lacerated and wull not bleed Indeed the whole process of separation 
ought to be a bloodless proceeding The lower free end of the sac is non 
secured by forceps an 1 is drawn downwards while the upper end of the sac 
IS freed by dissecting the vas and the veins away in the same manner 
The sac must be strongly pulled upon until the extraperitoneal tissue in thv 
region of the internal nbdommal nng is distmctly seen and the vas and 
veins ate quite separate from it in this region The whole sac is now com 
pletely free and is ready for removal (Fig 39) There is no difficult} in 
separating the lower end of the sac even if this extends down to the lev el 
of the tumca vaginalis for by traction even the upper end of the tunica 
vaginalis may be drawn up through the external ting and if this be of 
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sufficient size, even the testicle may be biought into the held of ojwra- 
tion. It is of interest to note that in these manipulations the external 
abdominal ring will never be spht open, owing to the action of the inter- 
columnar ligament, though there may be some splitting of the aponeurosis 
in the opposite direction. It ivill be well here to repeat that it is necessary 
during separation that the sac shall be empty. The sac is more difficult to 
identify, and is much more liable to be lacerated, if it is occupied by a 
piece of omentum. 

“ (6) Removal of the Sac. If there be any doubt as to whether a piece 
of omentum or an intestinal coil occupies the neck, the sac should be opened 
between two pairs of forceps, and the interior insiiected or explored 



Fig 39. 

with the finger. The operator ha^dng satisfied himself that there are no 
contents, the sac is drawn down as much as possible, and is then transfixed 
and ligatured. A piece of medium catgut threaded on an ordinary 
curved surgical needle serves for this purpose, and the needle is passed 
through the sac just above the level where the extraperitoneal tissue is 
seen. If this is done the sac will be ligatured just above the neck, and is 
then cut away wuth scissors. No fuimel-shaped projection of the perito- 
neum into the internal abdominal ring will be left, and the sac will be 
completely removed. The transfixing ligature is now cut short, and the 
stump, when released, disappears from view beneath the lower margin of 
the internal oblique. This muscle now resumes its normal position and 
covers in the anterior wall of the inguinal canal The vas and spermatic 
plexus, with any shreds of fascia, are pushed downwards into the canal v ith 
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a blunt matruraent, and tlie field of opemhon noR presents much the same 
appearance as at the beginning of the operation, viz , the incision in the 
external obhque with the fibres of the internal obhque crossing almost 
at right angles beneath it At one time I used to leave the ends of the 
transfixion ligatures long aftertemo^alof the-sic, and afterwards to thread 
the ends on a needle separately and pass them through the internal 
obhque above the internal ring AVhen tied they fixed the stump of the 
sac at this level, and hence any dunplmg of the pentoneura would be at 
some little distance from the opening in the fascia As this procedure 
must lia\e the effect of fixmg the internal obhque at this spot and also of 



damaging its fibres I have for some time given it up. beheving that 
the free action of the nmnjuied muscle is of greater importance than the 
fixation of the stump away from the internal rmg 

“ (T) Closure of the Wound The small inosion m the external oblique 
IS now closed with a contmuous suture of fine catgut (Fig 40) 

“ (8) After ireatinent As a rule, the patient is allowed up at the end 
of a fortnight, and at the end of another xreek will be able to walk about 
fairly well It is advisable, however, that he should not follow any 
employment c-a llm g for severe mnscnlat exertion for another two or three 
weeks, and the mterval may he employed m exercise involvu^ a gradually 
mcreasmg use of the muscles No truss is worn donng convalescence, or 
at any time after the operation 

“ The Operation on the Female. This is earned out on exactly the same 
Imes The round hgament is much more difficult to separate from the 
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sac than is the spermatic cord in the male. This is owing to the fact that 
the sac in the female is much more wrapped round the ligament, and, 
indeed, the latter is sometimes almost provided with a mesentery. It 
is thus generally necessary to remove the ligament with the sac, hut 
fortunately this can be done without any after-effects or disability. 

“ The Operation in Adults when Secondary Weakness is Present. iiTien 
secondary weakness, as shown by laxity and thinning out of the internal 
oblique, thinning of the aponeurosis of the external oblique and enlarge- 
ment of the external ring, is present, provided that the wealmess is not 
excessive and that the age of the patient and the condition of the hernia 



Fig 41 

do not contra-indicate it, the following modification of the operation may 
be tried. It has been pointed out that in such cases the muscles are 
unfilcely to recover their tone and that the weakness must be regarded as 
permanent. Under these circumstances, suture of the conjoined tendon 
to Poupart’s ligament is unlikely to produce appreciable further weakness, 
and there is a reasonable prospect that an additional layer of fibrous tissue 
behind the cord will add to the strength of this part of the inguinal canal. 
This, however, may be accomplished without dividing the intercolumnar 
ligament, which, as has been pointed out, is an important safeguard 
against giving and bulging of the scar and the development of the common 
form of recurrence after an operation for the cure of hernia. The opera- 
tion closely follows the lines already described, but the incision in the 
external obhque is rather longer, and is continued right down to the inter- 
columnar ligament and a little to the outer side of the external abdominal 
ring. The actual condition of the internal oblique and the conjoined 
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tendon ire now n'jcertained by inflection and palpation and it xs often 
as well not to finillj decide as to the necessity of suturing the posterior 
^\all of the canal until this has been done The spermatic cord is exposed 
the sac isolated ind remo\el m exactly the manner already described 
The spermatic cord after remo\al of the sac la draii-n out through the 
mcision m the aponeuxo'^is Two pairs of Lane s tissue forceps ire now 
made to encircle the whole of the stractuies which form the cord These 
raite and retract the cord at the upper and the lower ends of the wound 
and m this way a good \iew of the posterior wall of the canal is obtained 
(Fig 41) The conjoined tendon can be distinctly brought into \new 



Fro J* 

and a little dissection beneath tie outer zuaigui mil expose the deep 
aspect of Poupirt s ligament Two or more mattress sutures can now be 
passed between these structures behind the spermatic cord and when 
tied the conjoined tendon is brought down to the ligament across the 
posterior wall of the canal The cord is now replaced traction being 
made on the testicle if necessary for this purpose 

If the aponeurosis of the external ohUque is thinned and stretched 
the niargms of the incision may be overlapp^ 

Another method of strengthening a weakened condition of the 
aponeurosis is the Darn and Stay lace "Method independently suggested 
by ilr Sampson Handlej ^ and ^Ir Charles Bennett * Though I have no 

• M ‘timpson Hundlev The Darn and Stay Uee 3fcthod foe the Padieal Core of 
lofru na] Hernia Pra 1 1 oner June 19lfl 

* Charlea Benaetl Ingu nal Herma Claigote 2ftd cai Journal September 181 

S— » 
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practical experience of this method, it woiild appear to be of service in 
these cases. 

“ If the external abdominal ring is abnormally large, the continuous 
suture closing the opening in the aponeurosis may be continued downwards, 
approximating the pillars imtil the ring is of about the normal size 
(Fig. 42). In any case the ring must not be so diminished in size by the 
sutures as to cause any constriction of the vessels of the spermatic cord. 

“ Advantages of the Operation. The sac is completely removed, and, 
as the ligature is applied above the level of the neck, there is no protrusion 
of the stump through the internal ring. The operation is simple, easy 
and neat, and is rapidly performed. With a little practice, it will be 
found that the time required for the majority of cases is less than a 
quarter of an hour. The sac is removed with the minimum amoimt of 
injury to, or interference with, the structures which form the inguinal 
canal ; indeed, the sac is exposed by drawing the muscles which form its 
anterior wall aside rather than by dividing them, for the incision in the 
external oblique does not open the canal, but enables it to be reached by 
drawing the internal oblique aside. Since the fibres of the internal oblique 
do not run in the same direction as those of the aponeurosis but cross at 
an angle beneath them, these muscles will, when they subsequently 
contract, pull in different directions, and hence their action may be 
compared to that of the abdominal muscles after the ‘ gridiron ’ incision 
for appendicectomy. As the sac should be removed without injury to 
the veins there shoidd be no haematoma, and any subsequent thickening of 
the cord due to hemorrhage is very unusual . If the inguinal canal be again 
examined by invaginating the scrotum with the finger during convalescence 
it will be foimd that the external ring has sharp and definite margins, 
and that both it and the canal show little or no evidence of any injury 
during the operation. This is very different to the feel of these sfructures 
after Bassini’s operation, where, owing to the amount of scar formation, 
it is often impossible to identify the various structures. It is this scar 
tissue which may yield as the result of continued strain and produce a 
bulging and ‘ recurrence ’ in the site of the operation. Another appreciable 
advantage is that the incision is slightly further from the groin, and 
hence the possibility of secondary infection of the wound from this region 
is less. Occasionally, after an operation for hernia, the patient has 
retention of urine for a day or two, due, I believe, to the extensive dressing 
which is employed and which often includes scrotum and penis. I have 
never known retention to occur after this operation, and I attribute this 
to the simple dressing required and to the fact that it is kept in position 
by an ordinary spica bandage. 

“ I have heard it urged as a disadvantage that the operation has to 
be carried out through a ‘ keyhole ’ incision, which does not admit of 
a satisfactory view and investigation of the parts concerned. This 
criticism is scarcely justified, for the only stage of the operation which is 
carried out through the small incision is the exposure and freeing of the 
spermatic cord. For the separation, isolation and ligature of the sac — ^the 
essential part of the operation — as much of the cord as is desired can be 
drawn out and exposed to view. It is always possible, too, in the event 
of any unexpected difficulty, to continue the skin incision an inch or two 
in a downward direction and, by dividing the external ring and openmg 
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the canal, to obtain a free vien, and to carry out any other operative 
procedure which vrai thought desinUe 

“ Another possible advantage, applying chiefly to cases where there 13 
a sbght degree of secondary weakness was pointed out by Sir G j \Tftk ins 
It IS that, m the event of failure, the u^umal canal would not have 
suffered any permanent damige A recurrent hernia is nearly always 
an unsatisfactory case to operate upon — ^poanbly because, in the majority 
of cases some other surgeon has generally performed the original operation 
— but after the operation described above there would probably be but 
little scarrmg and the parts would be in a favourable condition for some 
further and more extensive procedure 

“ In conclusion, it may again be pointed out that the operation is 
mtended for favourable cases m children and healthy young adults and 
not for large hermaa where there 13 great secondary weakness or for 
hernias in middle aged or elderly people where the muscles are unhLely to 
regain strength and tone There is of course ever> gradation between 
these groups of cases and it is especially in these doubtful ones that the 
modification may be employed 

“ This method should not be employ ed for cases of strangulated hernia 
for this IS essentially an operation for intestinal obstruction the cure of 
the hernia being a minor consideratton free exposure of the canal is 
necessary for the examination and manipulation of the congested and 
inflamed contents 

For sinuhr reasons and also on 'tccount of liability of laceration of 
the sac, it should not be employed for incarcerated or irreducible hermas 
The importance of making sure that the sac is empty duimg the operation 
in orclmary cases has already been insisted upon 

The results of this operation in sohhers on active mihtary service 
in France were very good showing recurrence in only about 2 per cent 
of fifty one cases traced for nine months or more of active service mv olving 
excessive strain 

Operatioas for Direct Inguinal Hernia I venture to quote from Dr 
Fiene Hoguet’s' excellent article in the Annals of Surgery About two 
years ago, when it was realised that the results of operations on direct 
hernias viere so bad, an endeavour was made to improve upon them by 
reinforcing the posterior wall of the canal by the use of the aponeurosis of 
the external oblique, so that there would be m the repair of the herma three 
distinct layers instead of two as m the ordinary Bassmi operation But 
the principle was always borne m mind that the same operation could not 
be made to fit every patient, so that m some cases the simple Bassim was 
done in others the Bassim with transplantation of the rectus, and in 
others the Bassim with the suture of the reduplicated aponeurosis of the 
external oblique This operation which was found to be particularly 
useful m those cases where the infernal oblique and tranaversalis were 
very neak or where the rectus was very narrow is done as follows The 
usual skm mcision was made and the aponeurosis of the external obbque 
spht from the external rmg upwards m the line of its fibres As mentioned 
before an mdirect sac always can be found m these cases although it 
may be very small This sac is separated from the elements of the cord 
and opened It has not been found necessary to divide the deep epigastric 
^ Jnn Sing 1990 Ixxii 673 
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vessels, but by traction outwards on the indirect sac, all of the peritoneum 
of the direct sac may be pulled external to the vessels and the two sacs 
converted into one. By this proceeding, all possibility of injuring the 
bladder is eliminated, for as the peritoneum of the direct sac is pulled 
outwards under the epigastrics, if the bladder folds are adherent to the 
under surface of the sac, they can be clearly seen. This redundant 
peritoneum of direct and indirect sac'is then transfixed vdth a suture and 
cut away. The steps up to this point are applicable to all cases of direct 
hernia, but the actual repair of the deficiency must depend upon the bulk 
of the internal obhque and transversalis. ^Mien the latter muscles are 
strong, there can be no objection to doing the ordinary Bassini, which will 
probably give a permanent cure. In the majority of cases of direct hernia, 
these muscles are weak, and it then becomes necessary to reinforce them. 
As a double reinforcement, the reduplicated aponeurosis of the external 
oblique is used in the following way : The upper edge of the aponeurosis 
is pulled upwards and toward the midline with a sharp retractor, thus 
making a folded edge of fascia, lying parallel to Poupart’s ligament and 
about one half-inch above the lower border of the internal oblique muscle. 
The sutures, preferably of kangaroo tendon, are then introduced through 
this folded edge of aponeurosis, the internal, obhque and transversalis, 
and then through Poupart’s hgament from behind forwards, posterior 
to the cord. It has been found very useful to use a blunt retractor in 
the lower angle of the wound in order to expose the lowermost portion of 
the canal, which is essentially the weakest and which should be completely 
visible when the most internal suture is introduced. One suture should 
be inserted above the exit of the cord, maldng a new external pillar to the 
new internal ring, either in the way described above, or simply through 
the internal oblique and transversalis, if these are strong enough at this 
point. The upper leaf of the aponeurosis is then brought over the cord 
and sutured to the lower leaf, and the skin and subcutaneous tissue then 
closed. 

“ The results of operation in 142 cases of direct hernia are given, and it 
can be seen that the percentage of recurrence from the simple Bassini is 
7-3 per cent., from the Bassini with rectus transplantation 2-8 per cent., 
and from the Bassini wdth suture of the reduplicated aponeiuosis 2 '5 per 
cent.” 


RADICAL CURE OF FEMORAL HERNIA 

There is less necessity for operative interference here, women, m 
whom the above variety is so much more frequent, finding a truss more 
efficient and less irksome, owing to their less active life and their mode 
of dress. On the other side, it must not be forgotten that strangulation 
is proportionately more frequent, more often overlooked and more 
fatal in femoral than in inguinal hernia. In omental hernia, where 
there is difficulty in fitting or imwillingness to wear a truss, in irreducible 
hernia and in all cases of strangulated hernia, where the patient’s condition 
and the surroundings of the operator admit of it, an attempt should 
be made to cure the hernia permanently. We are met here by a difficulty 
less present in inguinal hernia, i.e., that of closing the canal satisfactorily, 
owing to the rigidity of some of its immediate surroundings and the 
importance of others. 
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The Incision obbque incision js made, starting an incli aboi e the 
middle of Poupart s ligament nod extending doTmirards and inwards over 
the saphenous opening The lower fibres of the external obhque and 
Pouparts ligament are defined and the cribriform fascia incised The 
fiscia propria of Astley Cooper is incised and the sac sought in the extra 
peritoneal fat 



Flo 43 Showing femoral sbeaib And relations of femoral ring 

Finding the Sac Care must be taken not to mistake the distended 
fascia propria — the anterior wall of the femoral sheath— for the sac and 
the sub peritoneal fat for adherent omentum 

A Different Uethods of treating the Sac 

(i) The empty sac hanng been thoroughly separated from its sur 
roundings — a step here usually earned out mth ease — it is tied and 
di\ided as high as possible and then its neck allowed to retract above the 
femoral ring 

(u) Ivocher’s method (p 48) may be emplojed The empty sac, 
ha\mg been isolated is mvagioated into the abdominal cavity by means 
of a pair of long cut\ cd forceps and then brought out through a small 
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opening made in the whole thickness of the abdominal wall above Poupart’s 
ligament, and its stump fixed there by suture. 

(hi) The ends of the ligature, which have been left long around the 
neck of the sac, are carried up the femoral canal by means of long curved 
needles in front of the peritoneum and through the external oblique 
aponeurosis above Poupart’s ligament, about half an inch apart. Wien 
these are tied the neck of the sac and any funnel that may remain above 
the ligature will be drawn away from the region of the femoral ring. 
While the above ligatures are being passed one assistant should protect 
the femoral vein, while another draws up the upper angle of the skin 
incision so that the needles may emerge in the wound. 

(iv) The sac, having been isolated below Poupart’s ligament, may be 
drawn upwards through the femoral canal into a wound made by slitting 
the fibres of the external obfique muscle ; its neck can then be tied higher 
up than by mere separation and traction from below {vide Lotheissen’s 
Operation). 

B. Closure of the Femoral Canal. The other cardinal step in the 
radical cure of femoral hernia — closure of the femoral canal and ring— is 
much more difficult here, for reasons given above. 

(1) Bassini’s Method. After high ligation and removal of the sac, the 
canal is closed in the following manner : Three sutures are passed 
through Poupart’s figament and the pectineal fascia. These are left 
untied, while three or four more sutures are inserted and tied. These 
imite the falciform figament to the pectineal fascia, the lowest being 
placed close to the saphenous vein. Bassini has published fifty-four 
cases operated upon by this method, without any recurrence in forty-one 
cases, traced from one to nine years. 

(2) LocJcuood’s Method'^ (Figs. 44 and 45). The stmnp of the sac 

is first drawn up and fixed as above described. The subsequent steps 
are described by the author as follows ; “ For this purpose the index 

finger of the left hand is pushed up the femoral canal so that it 
lies with its dorsiun against the common femoral vein, and its tip 
upon and a little within the ifio-pectineal ridge. The finger is intended 
to protect the vein from the point of the herniotomy-needle, and to 
guide the latter as its point is thrust beneath Cooper’s figament (see 
Fig. 44). In cases in which the femoral canal has been distended and 
stretched the needle can be guided by vision. The herniotomy-needle 
is passed in the following maimer : Having been armed with about 
one and a-half feet of No. 4 or 5 twisted siUc,’"* its point is guided up the 
femoral canal until it rests against the inside of the linea ifio-pectinea, 
opposite the outer edge of Gimbernat’s ligament. The needle is then 
rotated so that its point scrapes over the linea ifio-pectinea and picks 
up Cooper’s figament. Finally, the point emerges through the upper 
part of the pectineal fascia, where it is unthreaded and withdrawn, 
leaving the snture beneath Cooper’s figament {see Fig. 45). Additional 
sutures are passed in exactly the same w^ay, but each a little farther 
outwards, until the last lies at the inner edge of the common femoral 
vein. Two or three sutures generally suffice, but I have used as many as 
five. The next step is to thread again the upper end of each ligature 

t Hernia, Hydrocele, and Varicocele, p. 192. 

‘ '^atgut is better. 
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in turn through the herniotomy needle and by pushing the point of 
the needle half way up the femoral canal and rotating it forwards pass 
the thread from withm outwards throi^h Keys ligament close to ita 
junction mth Poupart s ligament {see Jig 44) Before knotting these 
threads they are pulled tight to see whether enough ha\e been passed 
to make a thorough and firm closure of the femoral canal but without 
compressing the femoral rem (see Fig 45) The final results of 3Ir 
Loci wood s ca’ses are not fully g«en owing to the difficulty m following 
them up Ten cases however are mentioned* In nine of these the 
result was satisfactory after periods \aryiDg iiooi one to seien years 
the tenth case relapsed suddenly at the end of six months 



Kooher s method differs \ery little from the above lie sews Poupart s 
ligameut do^vn to the ligament of Cooper and the pectineal fascia and 
muscle 

(3) The Piirse-stnng Method of Cushing and CurUa adopted by Coley ^ 
Ifter high ligation of the sac and removal of ail subpentoneal fat from 
the femoral canal Coley closes the latter high up with a pur=e string 
suture of kangaroo tendon This stitch is introduced ^vlth a curved 
Hagedorn needle through Poupnits ligament near its inner end then 
through the pectmeus fascia and muscle outward through the fascia lata 
overlying the femoral veins and forwards through Poupart s ligament 
al out 1 quarter of an inch from the pomt of entry 

This operation is verj simple and can be performed quickly hence 
it 13 especially useful m critical cases of strangulated hernia 

‘ AniL o/Surff IftOS wxv 60l 
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Coley'^ publishes 60 cases with no recurrence, also 16 operations by 
Bassini’s method, with one relapse in a patient whose wound had suppu- 
rated. Of these 66 cases, 46 were traced for from one to ten years, and 34 
from two to ten years. The chief objections to this operation are that 
it is difficult to retain such rigid structures as surround the femoral canal 
by a purse-string suture, and that the femoral vein is especially liable to 
be wounded. 

(4) Lotheissen’s Operatiot'^ (Big. 46). An incision is made half an inch 
above and parallel to the inner half of Poupart’s ligament, separating 
the fibres of the external oblique aponeurosis. 

The edges of this incision are retracted and the neck of the sac exposed 



Fig. 45. Lockwood’s operation. Showing the closure of the femoral ring completed 

and isolated just above the femoral ring and below the curved margm 
of the internal obhque and conjoined tendon. The empty sac can 
generally be drawn upwards into the wound, but with large and irreducible 
hernite this is not possible ; in them the lower border of the cutaneous 
wound is freed and retracted sufficiently to expose the sac at the saphenous 
opening in the usual way. The sac is opened and emptied, and its 
Hgated stump is drawn upwards through the femoral canal into the 
wound in the external oblique. The neck of the sac is then easily 
tied so high that no funnel can remain above the ligature. 

The essential^ part of the operation, however, is the closure of the 
upper end of the femoral canal by joining the lower margins of the internal 
obhque and transversaUs to Cooper’s ligament, 

' * Loc. supra cit 

^ Centralblatt fur Chtnirgie, 1898. 
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Sutures of catgut nre pa*^(l bj' means of curred roimd needles (fee 
Pig 47) first through the mobile muscular arch and then under Cooper’s 
ligament, which is fixed The first suture should he passed close to 
Gimbemat’s ligament and the last near the femoral vein the point of 
the needle being guided by the finger (introduced through the saphenous 



\ 


\ 





Pic 40 Dia^rammtktic scctx n to illustrate Lotheiss^n s oppr it on for 
{omorsl hprnia 

opemng) 'sthich should aI«o carefully protect the femoral \em Three 
sutures are generally enough Care must be taken not to wound or 
compress the vein with the last suture In males the conpmt tendon is 
secured to Cooper s ligament behind the spermatic cord which is held 
out of the way 


Flo 47 SFfnoiidr &«e<n«s 

The u ound in the external ohhque is now closed by a continuous catgut 
suture The writer overlaps the edges of this nound to give greater 
support Two years later Gordon described an operation almost identical 
with the above * 

This seems to me to be the operation which most closely approaches 
the anatomical ideal, for the canal is closed at its upper end instead of 
I Ent 2Itd JoHrm , 1900 i l33S 
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lower down, as in all the older operations, and the sac can be tied at a 
iiiguer plane. In practice it is not very difficult to perform, if only suitable 
needles be employed. An oblique skin incision starting above the centre 
of Poupart s ligament and extending downwards and inwards over the 
saphenous opening is more generally useful than the horizontal one ; 
and this is especially true for irreducible and strangulated herni®, in 
which the sac has to be isolated and emptied from below Poupart’s 
ligament.! The writer has used this method for the majority of his cases 
of both ordinary and strangulated hernia during the last twenty years 
with excellent results. 

The operation is not easy in very stout patients; the conjoined 
tendon and internal oblique muscle are then fatty and difficult to define 
in a deep wound. 


RADICAL CURE OF UMBILICAL HERNIA 

This operation is very rarely called for in children, in whom the 
tendency to natural cure is very great. In adults the patients usually 
met vuth — stout women of middle age, with damaged viscera, bronchitis, 
&c. — are not very good subjects for operative interference. Formerly 
the results of the operation were so bad that the name of “ radical cure ’’ 
could hardly be given to it. 

Winslow ^ states that formerly 50 to 75 per cent, of relapses occurred 
in the cases of large umbilical herni®, even in the practice of the best 
operators ; and that 50 per cent, of the strangulated cases died. 

The recent improvements in the methods of operating and the conse- 
quent amendment of the results justify a more frequent use of the opera- 
tion with the object of preventing strangulation, which is attended with 
such fatal results in this form of rupture. It is also very important 
to operate early, w'hile the protrusion is still small, for the prognosis 
of the operation varies almost inversely wth the size of the hernia. Busse 
found that 75 per cent, of recurrences occurred in the cases of large 
herni®, 60 per cent, in the medimn-sized, and none in the small ones 
(from the size of a hazel nut to that of a walnut). 

Suppuration had not occurred in any of these cases. 

A radical cure may be performed — 

(а) After the operation for relief of strangiilation in suitable cases. 

(б) In those rare cases of infantile hernia where the wearmg of a 
suitable truss has not been sufficient. 

(c) In congenital hernia of the new-born child. In these cases, either 
herni® into the root of the cord or (from deficiency of the abdominal 
■walls) partial eventrations, interference is often out of the question 
from the co-existence of other malformations. If the hernia be uncom- 
pHcated and the child appear likely to survive otherwise, an attempt 
should be made by abdominal section to return the contents, refresh 
ie e%ea of the opining and unite them ,rith antuies Mr. W. H. O^vie 
showed o very successful case of this kmd before the Boynf Society of 
Medicine in 1921. 


^ See p. 22, 

“ Ann ofSurg., 1904, xxxix, 245. 
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(d) In most cases of small and medium-sized hernia in the adult 
unless the rupture is easily retained by means of a truss or a belt, granted 
that the patient’s general health is good enough to enable her to bear the 
operation and the subsequent rest m bed 

It should be the surgeon’s aim to present as far as pos-^ible, (i) the 
dea elopment of strangulation, and (u) the groirth of those large inflamed 
and often inoperable berm® irhich are to be seen far too frequently 
Earlier operation m suitable cases will do much to avoid these senous 
complications 

Operations The old operation m which after dealmg vnth the sac, 
the fibrous edges of the nag were sutured together is to be strongly 
condemned because the tension on the stitches is so great that the 
latter may give way or tear out and lead to an early reappearance of the 
herma and strangulation or to a more certain recurrence later 

(1) Simple Suture of iSepamte Layers In small herniac, and especially 
m the infantile vanety, a simple method is to explore the henna and 
reduce the contents and then after excisu^ the sic and its covermgs, 
to mcisc the fibrous edges of the ring so as to expose the margm of each 
rectus muscle The wound is then closed by separate layers of sutures, 
one for the pentoneum and the deep layer of the rectus sheath, one for 
the muscles and the antenot layer of the sheath and one for the skm 
The objection to this method is that the wound is a direct and not a 
valvmlar one and that this maLes a recurrence lihely if the abdominal 
tension be much increased later 

(2) The Lateral Ourlapping Method In these cases it is clearly 
better to suture the various layers in the overlapping manner so strongly 

f recommended by V\ mslow * 

^Vinslow quote Coley to the cfiect that Bull and Coley had twelve 
relapses after simple suture of separate layers m twenty one cases of 
ventral and umbilical hernia 

In the majoritv of cases however the hernia is large its covenngs 
thm and the recti m lelj “epirateil and atrophied In these ifc is generally 
impo«sibIe to keep tl e mi ^cles and aponeuroses together by simple suture 
without undue tension on the stitches which may tear out and lead to an 
early and sometime a K asfrous return of the rupture For the same 
reasons "Winslow a raetbol of suture is impracticable For these cases 
one of the flap methods i iitabic and 8Iayo s operation is by far the 
simplest and the best It is based on tfie fact that in the subjeefa of 
umbilical herma the ab Imunil will is too long and pendulous in a vertical 
direction so that it is far eisier to overlap from above downwards than 
from f ide to aide 

(Sh Mayo s OperaUoi Sn **lhptical incision is made m a transverse 
direcytion around the hernia ne it its, base and the aponeurosis of the 
extci nal oblique is thoroughly evjosed for a distance of 21 m to 3 im 
aioQ id the margm of the hcmial aperture The fibrous and peritoneal 
tow tings are dinded all round the verj neck of the rupture, and the 
hn lal '’contents are eisily examined here because there are rarely any 
slh sions at the neck 


'Hnn ofSurg 1901 ssKts “io 
Ntourn Jm<r Mtd Asioc Jaly»5 WW 
lieeisjewtionlCenlralttelt/flrCftim?*? 1900 p 


Piccolo and 5ap?;l.i> lia'C also described 
36J 
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]f the intestine be adherent within the body of the sac, these adhesions 
can be more easily and safely separated by working forward along tlie free 
bowel found at the neck. This is reduced, and the omentum ligatured 
at the hernial orifice. The sac with its thin and adherent coverings and 
omental contents are then rapidly removed in one mass without any of 
the troublesome and tedious dissection which is usually necessary when 
the sac is opened at its fundus {see Fig. 48). 

The hernial orifice is examined, its long axis is generally transver.se, 
and its edges are more easily approximated by traction on its superior 



\ 

Fig. 48. Mayo’s operation for umbilical hernia. A transverse elliptical incision lias 
been made to expose aponeurosis and neck of sac. (Annals of Smg.) 

and inferior edges. The aponeurotic ring is widened by making two 
transverse incisions from its lateral poles, each extending for an, inch 
or more outwards, thus making superior and inferior aponeurotic 'laps. 
The peritoneum is now separated from the deep surface ofj[the tipper 
flap, and the lower flap is drawn up behind the upper one by means of 
strong mattress sutures. Before these sutures are tied traction is made 
upon them to allow the peritoneum to be closed by a continuous catgut 
suture. 
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Tile mattress sutures are tied, and the lower edge of the upper flap is 
seuTi to the front of the base of the lower one (see Figs. 49 and 50). 

In some cases lateral flaps may be more easily obtained, and should 
then be employed. 

Mayo reported' thirty-five cases of umbilical hernia operated on by his 
method, with only one slight recurrence in one of the ten cases in which he 
had^ used lateral flaps. The writer has used this method extensively 
during the last twenty years and has found it very satisfactory in its 
immediate and permanent results. 



Fig 51 Kelly’s modification of Mayo’s method The recti are not divided, 
only the anterior aponeurosis is overlapped 


Kelly overlaps only the anterior walls of the rectus sheaths from 
above down, otherwise his operation is like that of Mayo. It is suitable 
for small umbflical hernise when the muscles are fairly good. 

Koble, Ferguson and others have used flaps of the anterior wall of 
the rectus sheath to close the hernial orifice, the base of each lateral 
flap being at the margin of the ring ; the flaps are then rotated inwards 
and sutured together, so that the surfaces formerly anterior now become 
posterior I often use this excellent method. 

(4) The Implantation of Silver Wire Netting or Filigree For very 
large umbilical and ventral herniae this method has been strongly recom- 
mended by Witzel,! Phelps, Willy Meyer, Gopel,^ Bartlett, and McGavin. 

For such cases formerly considered incurable, yet greatly in need of 
surgical aid this operation may be tried if the patient’s general health 
be good enough, and the coverings of the rupture can be rendered aseptic, 

1 CentralblattfUr Ohtrurgte, 1900, pp. 257, 459, and 1149 

2 Ibid , p 458. 
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A properly fitting and elastte tjclt sIkmiU, howe\ er, be always nell tried 
first and m the majority of eises mil be found sufficient Wnslow’s 
remarks^ upon this subject, althmigh somewhat too pessimistic, are well 
worthy of remembrance, and may be quoted in full “ Such a mode of 
support [wire netting} lias of rourse no anatomicil basis, and 
but limited surgical application, 
though of undoubted value in 
those exceptional cases in which 
it 13 unfortunately appropriate 
It does not appear to be appro 
priate as a routme treatment 
of herma Since acting as a 
foreign body the silver wire 
tends to "ct up suppuration and 
smai formation which weaken 
the w ound and defeat the very 
object for which the wire nettmg 
13 itsed The mdication for the 
netting is to reinforce the abdo 
minal wall in cases where owing 
to thinning out of stretched 
stnictures entering into the 
hernial orifices or to removal of 
dtsc'^cd tissue normal approzi 
matioQ of the abdominal waU 
cannot be secured ’ 

The writer does not use any 
form of wire filigree believing 
that living flaps ate better m 
every way 

Operation Tbe sac and its 
contents having been dealt with 
the layers of the abdominal wall 
around the ting are dissected 
apart The pentoaeum and 



Flo 5’ McGavin 8 ’vvre filigixe 


the postciior waif of the rectus sfieatfi are separated from tfie deep 
surface of the muscles for several inches and then sutured by a contmuous 
wire suture 4. silver filigree one and a half times as long as the hernial 
aperture and 14 in broader is then inserted between the recti and 
their posterior covennga and secured in position by a few sutures which 
pass round the longitudinal wire and Uirough the rectus sheath No 
attempt is made to fix the ends of the loops, for Bartlett has proved that 
this IS unnecessary and damaging to the tissues The looj s become well 
secured by the granulation tissue that forms withm and around them 
The edges of the muscles and their fascial coienngs are then drawn 
together as much as possible by mattress inre sutures and if considered 
necessary another filigree may be implanted o\er the anterior sheaths of 
the recti, and the slan and fascia united over it 

Bartlett makes a sih er netting to suit each case by twisting stiver 
wire (gauge 27) round the ends of nath dnven through a board It is 
’ fac »»prat%t 
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to be noticed that the net has no sharp corners or irritating angles, which 
might injure the tissues and lead to haemorrhage, serous effusion and sinus 
formation. McGavin used the fihgree shown in Kg. 62. 

Operations for Ventral Hernia. Ventral hernia can be treated in 
one of the various ways described above as suitable for umbihcal hernia, 
and therefore no special description is called for here. When the hernia 
is not too large, the normal anatomy can be almost completely restored 
after excising sear tissue and very thoroughly and carefully exposing and 
defining the muscular layers, generally without opening the peritoneum. 
But, when the gap is very large, various flap methods are the best and 
often the only means of success. 
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PERITONITIS 

OPERATION FOR DIFFUSE PERITONITIS 

Acute pcntomtis is usually due to perforation of one of the hollow viscera 
or of an abscess and it begins as a local inflammation presenting local 
signs indicating the cause Operation at this stage is almost invariably 
successful and should be undertaken without delay IFhen the per- 
foration IS large and the extraiasation of mfwtive material or pus is 
rapid and eitensne, signs of diffuse or general peritonitis rapidly dei elop, 
so that by the tune the surgeon sees the patient it may be difficult or 
impossible to determine the source of infection even when an accurate 
history IS obtainable Pneumococcal pentomtis is often diffuse from the 
beginning 

Operations ha\e to be undertaken for diffuse peritonitis of uncertain 
origin the abtlomen being uniformly rigid and fixed The followmg 
classification of the causes ma> be useful 

(1) Disease or injury generally cansuig perforation of the intestinal 
tract. Instances of this group are laceration or wounds of the stomach or 
intestmcs, perforation of a gastric duodena) jejunal, or intestinal ulcer, 
perforation of Meckel’s dnerticulum or a (Lverticulum of the colon, 
jierforotion of a carcinoma of the stomach or colon perforation or sloughing 
of the intestine due to obstruction 

(2) Diseaseof other vucera, eg acute pancKotitis suppurating ovarian 
cyst twisted ovarian pedicle, salpingitis rupture of pyosalpinx, septio 
metritis, puerperal peritonitis ruptured bladder, suppurating gall bladder 
or spleen 

(3) Pnemnococca] sepheaenua or pyaemia. 

(4) Rapture of an abscess in the abdomen or panetes, especially 
appendical abscess and snb-diaphragmatic abscess These vnll be taken 
separately By fat the most common are perforation of the appendix, 
rupture of an appendical abscess, perforation of a gastnc or duodenal 
ulcer and rupture of a pyosalpinx In elderly people it is particularly 
important to remember the possibility of a perforation of o diverticulum 
of the colon 

Op^tion In these cases the lywration must be^in as a thorough 
exploration Therefore a long vertical incision near the middle hne is 
adopted, a free opemng being made so that the whole abdomen may be 
thoroughly and rapidly examined in a systematic way (Ch I) The result 
of the operation depends a great deal upon the speed judgment and 
care of the surgeon who cannot afford to be delayed or hampered by 
a small incision The edges of the wound are carefully protected to 
prevent contamination Directly the peritoneum is opened bqiud and 
gas frequently escape Much may be learnt from the character of these 
Odourless gas nearly always indicates perforation of a gastric or duodenal 
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ulcer ; offensive gas, disease of the appendix or of the lower part of the 
intestines. Thin straw-coloured fluid with or without flakes of lymph 
generally points to a perforation of the stomach ; occasionally solid 
particles of food are also seen. Bile-stained liquid usually indicates 
perforation of a duodenal ulcer, but occasionally of the gaU-bladder. 
When the liquid is brown and offensive the perforation is almost certainly 
in the ileum or colon ; when it is blood-stained the omentiun and mesen- 
tery are examined for fat necrosis indicating acute hfemorrhagic pan- 
creatitis. The part indicated is at once examined and the suspicion is 
confirmed by the presence of thick adherent lymph near the site of per- 
foration. ^ATien there are no definite indications the appendix is first 
examined because it is the most common cause of diffuse peritonitis. If 
this is healthy the stomach, duodenmn, gall-bladder and pancreas are 
carefully examined. If this examination is negative the pelvis is examined, 
for there may be a perforation of a pyosalpihx or, in patients over middle 
age, of the sigmoid flexure above a grouflh or at an inflamed diverticulum. 
When the cseeum is distended the colon must be carefully examined for 
growth or perforation. A perforation of the small intestine is indicated 
by the presence of adherent lymph in its neighbourhood. Meckel’s 
diverticulum should not be forgotten. Prolapse of the intestines is to be 
carefully avoided, for this increases shock and adds to the duration and 
difficulties of the operation. 

Remove the cause. I^Tienever possible the cause of the peritonitis 
is removed. For instance, the appendix is excised or a perforated ulcer 
of the stomach or duodenum is closed. 

Cleansing the peritoneum. '\\Tien the infection is general or diffuse, 
and especially when there is extravasation of food or of faeces, the quickest 
method is irrigation. One or more supplementary small incisions are 
made above the pubis or in the flanks and a large rubber tube is intro- 
duced through each of these. Then a soft rubber tube with a funnel 
attached is introduced through the exploratory incision and is directed by 
the hand first above the liver and spleen, then into each loin and between 
the coils of small intestine, and, lastly, to the pelvis. Meanwhile the fluid 
runs away freely by the other tubes, and the irrigation is continued imtil 
the issuing fluid is clear. Wilhs^ strongly advocates irrigation as a result 
of his experimental work on a large number of dogs, supported by his 
clinical experience. When the infection is limited to the lower half of 
the abdomen I prefer passing dry gauze rolls, each fixed at one end to the 
towels, to absorb the effusion while I remove the cause. This method is 
quicker, neater, and less likely to spread infection. 

Drainage. The question of drainage is a very difficult one to decide. 

In early cases of spreading, but not general, peritonitis, surgeons are 
draining less and less, experience having shown that, if the cause be 
removed and the peritoneum be left clean and dry, the chances of complete 
and rapid recovery are greater without drainage of the peritoneum, 
which is capable of looking after itself under these circumstances. 
There is more risk of infection of the abdominal wall; therefore 
the latter is not closed too accurately, room being left for the escape 
of any blood or secretions that may tend to accumiilate in the 
parietal wound. 

^ Smg. Gyn. and Obst., October, 1921. 
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'\yiien adopted, drainage may be only temporarily effective, but it 
certainly Helps to save life in late cases, especially ■\vben all necrosed tissue 
cannot be removed or when bleeding cannot be entirely stopped. In 
sucb cases several small incisions are made by separating tbe muscular 
fibres.^ These may be made above the pubes, over each iliac fossa and 
sometimes above the iliac crests in the loin (see Fig. 53). In some cases, 
when the general infection is due to the rupture of an abscess in the 
pelvis, vaginal or even rectal drainage may be established (see Fig. 54). 
Split rubber tubes are inserted in the wounds already mentioned, 
and left in situ for about thirty-six hours. They extend only just 
through the abdominal wall, their chief function being to maintain 
the opening in the wall for the escape of effusions. Perforation of 
intestine or of arteries may result if they pass deeply into the 

abdomen and are left in too long. 
Secondary intestinal obstruction, 
perhaps years later, may follow 
the use of long drainage tubes 
in the abdomen, for they are 
potent causes of bands and adhe- 
sions. ^^^len the tubes are with- 
drawn the muscular fibres come 
together, so that there is no appre- 
ciable risk of hernia following. 
No tube is passed into close 
proximity to any closed perfora- 
tion,. for the tube prevents that 
adhesion of the perforated viscus 
to the neighbouring parts which 
is essential for the permanent 
closure of the perforation. In 
those rare cases, however, when 
it is impossible to close the per- 
foration the tube extends near it, 
but must not press on the per- 
forated viscus. The original 
incision is closed either entirely 
or in part, a tube being some- 
times placed at one end. ^Vhen- 
ever possible it is important to 
close the original wound entirely 
and to drain through supplemen- 
tary valvular incisions as already mentioned. 

Paralytic Distension. In late cases, when there is much distension of 
the bowel, it is necessary to drain away its poisonous contents and at the 
same time to reheve the distension and kinking, and thus enable the 
intestine to regain its muscular power. In some cases the incision made 
with due precaution in the small intestine can be closed immediately after 
the distension has been relieved. In more severe cases a temporary 
valvular enterostomy is quicker and affords more lasting relief : some- 
times entero-anastomosis is applicable and very satisfactory. In many 
of these cases great relief is afforded by frequently wasWg out the 



Fig. 55 Rubber tube with loose wicL of 
rubber draining pelvis. The peritoneum has 
been closed above, and the rectus sheath 
IS closed with “ X ” fishing-gut sutures. 
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stomach tvhich soon fills hy regurgitation from the intestines A rectal 
tube and repeated turpentine enemata relieve distension of the colon 
The sitting up position la most important after the operation 

OPERATION FOR EARLY OR LOCALISED PERITONITIS 

^Mien the cause is faiilj certain from the history and local signs which 
often happens m appendicitis and perforated gastric or duodenal ulcer a 
local incision is made o\er the seat of infection For appendicitis a grid 
iron incision is made over the appendix and a vertical incision is made 
through the upper part of the right rectus for perforation of a gastric or 
duodenal ulcer WTien the pentomtis is limited to the Ion er abdomen and 
the cause is uncertain as often happens m women a vertical incision is 
made below the umbilicus and the rectus is displaced either outwards or 
inwards Through these incisions either the appendix or suppuratmg 
Fallopian tubes may be removed Upon opening the abdomen tbe first 
step IS to pack off the healthy part of the pentoneum and the simplest 
and safest way to do this is to pass one or more gauze rolls m appropriate 
directions One end of each roll is alnays clipped to the towels IVhen 
the disease is in the pelvis packs ate first passed to both loins and next to 
the pehns Then the local disease is dealt with without fear of con 
teminating the general peritoneal cavity In these early cases it is not 
necessarj to irrigate It is much quicker safer and less messy to absorb 
the effusion with gauze rolls gently passed For instance a pack is passed 
into the pelvis while the appendix or tube is remov ed When the pack is 
removed at the end of the operation the pelvis is quite dry and clean 
^Vhen a localised pentoneal abscess is found great care is taken to pack 
off well before it is opened and to mop up all the pus and to clean tbe 
cavity out. carefully with sterile gauze before proceeding to remove the 
cause such as a diseased appendix or tube When deliberately operating 
for a locahsed late peritoneal abscess it is often possible to open this extra 
pentonealiy This is all that is necessaiy to save Lfe m many bad cases 
A radical operation can be earned out later if necessary 

SUDPHRCNIC ABSCESS 

An abscess may form under the diaphragm due to spread of infection 
from diseases of the stomach duodenum appendix Uver spleen kidney 
or any other shdominaf viscus Far less commonly the source of infection 
IS m the chest such as an empyema or in the nbs or spine and occasionally 
the abscess is pymmic or due to gunshot or other wounds The late H L 
Barnard * classified the subphrenic abscesses as tnlra and eztra'penioneal 
{of which the former is much the commoner) and rt^hC and left separated 
by the falciform hgament the right being a little more frequent Further 
the lateral Ugamenta subdivide these mto anfcnor and posterior of which 
the antenor ate by far the commoner The limits of an abscess due to 
perforation of a gastric or duodenal ulcsr will be understood by reference 
to the accompanying illustrations Fig 58 shows the boundaries of au 
abscess produced by perforation of an ulcer m the anterior wall of the 
stomach It will he seen to be limited below by adhesions between the 
great omentum and the antenor abdominal wall and above by the dia 
phragm and anterior layer of the corona^ ligament of the Uver Usually 

» Sr L Mei Jtmm. 19p3 i 371 4'’9 
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the abscess involves one side only, being bounded internally by the 
falciform ligament of the liver. I'lTien secondary to perforation of a 
gastric ulcer the abscess is nearly ahva 3 ^s on the left side. In Fig. 57 is 
shown an abscess produced by a perforation in the posterior wall of the 
stomach. Here the abscess cavity involves the lesser sac of the peri- 
toneum, the foramen of ^Vinslow being occluded by adhesions. The 
third variety, shown in Fig. 58, will be seen to be in reality a retro- 
peritoneal abscess. Such an abscess will be caused by a peiforation in 
the posterior wall of the stomach, where the two walls of the lesser sac of 



Fig 56 Anterior subphienie abscess from peifoiation of nn nicer in the 
anterioi «all of the stomach 


the peritoneum have previously become adherent, or, in some cases, by 
perforation of a posterior duodenal ulcer. Although perforation of a gastric 
or duodenal ulcer is the commonest cause of subphrenic abscess, other 
causes may be mentioned. Of these appendicitis is the most frequent, 
especially neglected cases with suppuration, where no operation is per- 
formed or only performed very late. This complication is particularly 
liable to develop when there is suppuration in the loin, especially retro- 
colic. It may also follow leakage of infective material upwards and 
backwards during an operation for appendical abscess unless care is taken 
to introduce a pack into the loin above the abscess before the latter is 
opened. Suppurative cholecystitis is another important cause, and 
occasionally disease of the kidney gives rise to subphrenic abscess. In one 



SUBPHBEMC ABSCESS 


case after draining an empyema on the left side I opened a presenting 
sub diaphragmatic abscess through the diaphragm from above and thus 
removed a large renal calculus 

Diagnosis * Remittent or intermittent fever with occasional rigors 
sweating rapid wastmg an®inia mcreaseddulneas at one base of the chest 
and expansion of the lower part of the che^t are to be found in some cases 
and occasionally local tenderness and cedema Ram referred to the 
correspondmg shoulder is characteristic There may also he pulmonary 
signs especially of pleurisy and empyema Especially when of gastric 
origin the abscess may contain gas givmg a succussion splash and bnnt 



NT£STNC 

Kw ilMvVi - s Uteie ike iSftewf 

Dra Mge tubn are sbon ng fnmt and beb nci 

dniratn aspomted out by HiltonFagge manyyearsago then there may 
be below the normal pulmonary resonance dulaess due to pleural effusion 
below this a resonant area due to gas under the diaphragm and lower 
still there is dulness over the jms liver or spleen Leucocytosis is 
usual An \ ray examination is of great value showing limitation of the 
movements of the diaphragm with local elevation of it sometimes the 
presence of gas above liquid is demonstrated However I have known it 
mislead on several occasions once on the left when the stomach was 
confidently proclaimed to be a sub diaphragmatic abscess and twice on 
the right the retraction of a chronic pneumonic lung drew the d aphragm 

* V L Lock.«oo<J, n an adiu raWe paper d scnssea the d ffercnt al d agnos a (Co/I I I 
Papt i 0 / Mayo C/ n e 1 x 8 «) 

« OuytHotp Itep IS73-74 is 3rd ser M p tIS 
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and liver up in a curious dome-shaped process closely simulating sub- 
diaphragmatic abscess. In each case a hand passed through an epigastric 
incision proved the absence of an abscess. A long exploratory needle of 
large calibre is frequently used to confirm the diagnosis, but it often fails to 
mthdraw pus, which may be so thick as to block the needle. Moreover, 
the needle may do harm ; once I struck pus at the twelfth attempt. 
When grave suspicion of suh-diaphragmatic abscess exists, and ivhen other 
means fail to diseover it, the abdomen must be opened in the epigastrium, and 
a hand introduced. In a few seconds this serves to reveal and accurately 
locate an abseess, which can be drained at a suitable point generally from 



behind, the anterior wound being completely closed. ^ In other cases the 
exploration reveals some other hidden cause of pyrexia, such as hepatic, 

or biliary splenic abscess. _ i i ■ j 

Operation. The abscess having been located, it is opened and dramed 
at the most advantageous point, either (1) through the chest wall below 
the pleura or (2) through the abdomen. The best route is often uncertmn 
untd the abscess has been definitely located and its limits ascertained by 
the hand gently introduced into the abdomen through an epigastric 
incision. In other cases the abscess bidges and causes oedema below 
the costal margin, and is opened at this spot. The left anteriOT 
peritoneal abscess is generally most accessible through a left infracostal 
incision, but the majority of subphrenic abscesses, especially on tne 
right side, are high, and are best reached and drained through a 
lateral incision in the chest wall. Sometimes a large or posterior abscess 
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on the right side bulges below the last rib in the loin and is easily opened 
there. ^ 

(1) Thoracic Incision. Many of these patients are very ill and are 
best treated under morphia, scopolamine and local or paravertebral 
injection of novocain (1 per cent.). Ether and oxygen are at hand and 
are used if necessary. It is of the greatest advantage to avoid opening the 
pleura and thus adding the grave risks of pneumothorax and infection of 
the pleura ; therefore the incision is to be made below the pleural 
reflection which runs parallel to, but at least one inch above, the costal 
margin. It is often an advantage to avoid the excision of a rib, with 
the attendant risk of pain, osteitis and bleeding from the intercostal 
vessels ; therefore the ribs are merely separated with a good self-retaining 
retractor (Fig. 69). 

An incision, four inches long, is made over the tenth or eleventh inter- 
space, extending downwards and forwards from the posterior axillary line. 
The intercostal muscles are divided near the lower rib, and the pleura is 
either displaced upwards or sewn to the diaphragm. Lockwood ' sews 
the parietal muscles above and below the wound to the pleura and 
diaphragm, thus shutting off the pleura and limiting infection of the 
parietes. He also sews the skin to the diaphragm for the same reason. 
In late cases the pleura is usually already infected, being inflamed and 
either adherent or containing pus or serum. In most of these cases it 
does little harm to go through the pleura in opening the abscess, but it is 
better to be on the safe side when in doubt. MTien an exploring needle is 
used it is safer to do so on the operating table, after the parts have been 
anaesthetised and, when pus has been located in this way, it is wise to 
remember Barnard’s excellent rule to follow the needle when incising for 
drainage. The ribs hairing been separated, the diaphragm is incised, and 
the hand is introduced to find the abscess, which is drained with a large 
rubber tube containing a much longer one of smaller size extending into 
the deepest part of the cavity. Careful search is made for other abscesses 
or locuh, remembering how easy it is to overlook these. The tubes are 
sewn to the skin, and the cavity is daily irrigated through them vdth a 
weak solution of sodimn hypochlorite. 

(2) Abdominal Incision, (a) In some cases an oblique lateral incision 
is made at a suitable spot parallel with the costal margin, and the abscess 
found through this incision and drained either here or through a counter- 
incision in the loin. If the peritoneal cavity is opened before the abscess 
is found, a gauze pack is carefully placed to protect the peritoneum before 
the abscess is opened. 

(6) In a few gastric cases a sub-diaphragmatic abscess, bulges in the 
epigastrium and calls for incision here. ■' Should the abscess involve the 
lesser sac of the peritoneum, it may be opened through the gastro-hepatic 
or gastro-cohc omentum after the general peritoneal cavity has been shut 
off by careful packing with gauze, but it is sometimes better to drain it 
through the left loin. 

The prognosis of sub-diaphragmatic abscess has greatly improved in 
recent years, partly owing to earher diagnosis and more radical treatment. 
The mortahty may be estimated to be about 26 per cent, at the present 
day, whereas it was as high as 60 per. cent, twenty years ago. This was 

* Loc. supra cit. 
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chiefly due to incomplete drainage, these abscesses being frequently multi 
locuhr or multiple ithout operation the mortality is over 95 per cent 
Recoiery is occasionally brought about by spontaneous rupture on the 
surface, into the lung, stomach, duodenum, or colon 

OPKRATION FOR PNEUMOCOCCAL PERITONITIS 

It IS important to remember that this condition is a part of a general 
pneumococcal septic®mza For instance, the lungs, pleurse, pericardium, 
endocardium or joints may be affected at the same time or just before 
This makes the prognosis of the disease \ ety grave In some cases mfection 
occurs through the inteatiue, especially the appendix, and the affection 
is then more local and less grave Pnenmococcal mfection is always to be 
suspected, especially m children when diffuse peritonitis mth unusually 
rapid pulse and high fever develops without signs or symptoms of any 
local source of infection such as appendicitis or perforated gastric ulcer 
The history or presence of herpes, pneumoma or pleurisy adds to the 
suspicion In many cases, however there are no means of tellmg the 
exact nature of the pentomtis until the abdomen is opened vathout 
findmg any local source of mfection The peculiar character of the 
exudation may point to pneumococcal mfection, which is conflrmedby 
immediate bacteriological examination Ur \V F Annand and Mr 
W H Bowen^ have recorded four cases of this disease and they were 
able to collect 91 case«, including their own , all these patients were 
children under the age of fifteen , the disease is much less common in 
adults In 30 cases the peritonitis was secondarj to a lesion elseuhero, 
especiilly m the lungs and pleura Primary infection had occurred in 
the throat or middle ear m several cases In 45 patients the peritonitis 
was considered to bo primary, possibly due to mfection from the mtes 
tines, especially from the appendix In 44 cases there was such a rapid 
spread of the infection that it was impossible to decide upon any ptmjary 
seat 

The pus 13 nearly aiu ays thick and odourless it may have fibrinous or 
jelly like masses floating m it, and layers of greenish yellowish lymph ate 
deposited on the peritoneum and intestinal coils The pentomtis may 
be localised or diffuse, sub acute or acute The sub acute form generally 
starts acutely, but there is a great tendency towards the formation of 
awumimibftrJ siib scats ahscessss, sc that a Ajagsexa sS tahsecahas 
peritonitis is quite likely to be made The acute form is generally mistaken 
for pentomtis due to appendicitis, unless a primary pneumococcal lesion 
13 known to exist The character of the pus and the absence of any 
(liscoierable source of the pentomtis and immediate microscopic examma 
tion should make the diagnosis clear duru^ the operation A similar but 
even graver pentomtis sometimes occurs as a jiart of streptococcal 
septiocmia and occasionally follows scarlet fever 

Treatment Localised abscesses should be incised and drained In 
the acute diffuse form the diagnosis ivill usually be made when the 
abdomen is opened for peritonitis of uncertain ongm I\Tien the 
diagnoois can be made with anythmg approaching certamty, Cameron 
suggests that it may be better to defer operation until the sejitiecmia 
has suljsitled As it is, the mortabty of operations for diffuse pneumo 
* iMneet 1900 i, la9l 
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coccal peritonitis is very Mgli ; so that it is reasonable to wait a while 
if the patient is very ill, and especially if there are signs of pneumonia, 
pleurisy or pericarditis. 

Bowen advises mopping out the pus and closing the wound completely 
if the pus be sweet ; but if the pus be evil-smelling, indicating mixed 
infection, drainage should be adopted. 

The prognosis. The following Table from Annand and Bowen speaks 
for itself ; 


Variety of peritonitis. 

Number 

of 

cases. 

Number 
of cases 
operated 
on. 

Number 
of cases 
not 

operated 

on. 

llcanit. 

Kc- 

co\’ery. 

Death. 

Un- 

certain, 

Primary local 

Secondary local 

Primary diffuse 

Secondary diffuse 

Origin uncertain 

26 

11 

21 

19 

8 

6 


0 

1 

11 

14 

3 

H 

H 


Total 

91 

62 

29 

43 

46 



“ Forty-five of the 91 cases had encysted peritonitis, of which 44 were 
operated on, and of these 37 recovered and 6 died ; in 2 the result is 
uncertain. The other 46 cases were of the diffuse variety, 18 of which 
underwent operation. Of the 18 cases operated on, 6, or 33 *3 per cent., 
recovered, whereas all those not operated on died. The one case of the 
local variety not operated on recovered by spontaneous evacuation of the 
pus. The above Table shows that recovery occurred in 86 per cent, of 
those with the encysted form, whilst only 14 per cent, of the cases vdth the 
diffuse variety survived.” 

Rischbieth^ records 57 cases ; of these, 3 were adults, who all died, 
and 54 were children, of whom only 6 recovered ; in these the collection 
was locahsed. CarmichaeP reports 20 cases with 35 per cent, mortality. 
H. C. Cameron^ analysed 26 cases occurring at Guy’s Blospital between 
1903 and 1912. Nineteen of the patients were females, and of these 15 
were little girls between 5 and 15 years. Twelve patients were sub- 
mitted to immediate laparotomy ; 9 of these died, 3 recovered, but the 
laparotomy performed at the onset of symptoms failed to produce imme- 
diate improvement. The patients passed through a long and critical 
illness, developed residual abdominal abscesses and recovered after the. 
evacuation of the pus. Of 8 patients considered unsuitable for operation, 
all died. On the other hand, 4 patients admitted after recovery from 
pneumococcal septicsemia with quiescent residual abscesses made good 
recoveries after operation. 

It is probable that this form of peritonitis is more common than is 
suspected at present, and that a more general bacteriological examination 
of the pus in cases of peritonitis will prove this assertion. 

1 Quart. Journ. Med., January, 1911. 

2 Brit. Med. Joum., September 18, 1909. 

® Proc. Roy. Soo. Med., 1912, i, pp. 123-133. 
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OPERATION FOR TUBERCULOUS PERITONITIS 
It IS UQportsnt to remember that tuberculous pentomtis js secondary 
to tuberculous disease el<;ewhere which may be latent or overlooked The 
duect source of infection is generally within the abdomen t e tuber 
culosis of the Fallopian tubes appendix mesenteric glands or intestme, 
c'jpecially in the ileo-ca.cal region The disease chiefly affects children 
more than half of those affected are under six years of age the source being 
tuberculous imlk for the boaone bacillus is found m about CO per cent of 
the cases ' Therefore it is most important to elumnate the tuberculous 
con or fading this to sterdise all milk from untested cows Similarly 
tuberculous mothers should never suckle their infants 

Itdicalions for operation The relatiie advantages o! medical and 
surgical treatment for this disease have been much debated but it is now 
agreed that operation is strongly indicated in selected cases It is certain 
however that spontaneous recovery takes place and that the disease may 
cause no perceptible symptoms or signs hledical treatment with plenty of 
good food fresh air and sunshine cures many cases possibly 50 per cent 
as suggested by RoIIeston In 18C2 Sir Spencer ^\ell3 operating as he 
thought for ovarian cyst found and cured tuberculous pentomtis by 
simply letting out the effusion Komg* m 1890 reported 139 opera 
tions Avith 84 recoveries 24 being wcU more than two years later In 
189 j Roer5ch published 358 cases with the following rcsidts The deaths 
immediately due to the operation numbered 3*^ deaths at a later period 
(within eighteen months) and due to extension of the disease general 
tuberculosis etc numbered 51 In the rest of the coses improvement 
followed and many were apparently cured For instance m 53 cases 
two years and upwards had elapsed smee the operation and the patients 
were apparently cure<l As pointed out by Sit atson Cheyne many cases 
relapse e^en after prolonged periods of apparent cure and moreover the 
successful cases are more likely to be published than the failures He ^ as 
a result of his own experience considered that impro\ement took place 
m about 50 per cent of the cases and he stated moreoaer that m many 
the rapid improvement after operation was most remarkable 

Halstead* stated that ov er 1500 cases of tuberculosis of the pentoneum 
treated by operation Lad been recorded The percentage of recoveries in 
the ascitic form is from 40 to 50 per cent and in the adhesive form about 
25 per cent After five years freedom from recurrence the disease may be 
considered to be cured 

In openmg a discussion upon this subject at a meetmg of the Bntish 
Jledical \ssociation in 1911 Sir Humphrey RoIIeston® discussed the mdica 
tions for operation As an experienced phy sician who has given the subject 
much attention and has studied the hterature extensively his view upon 
sulcal treatment are val lahle 

It may be stated as generally agreed (1) that operation is contra 
indicated m generalised or widespread tuberculosis and therefore m 
infants under 12 months of age and in patients with signs of pulmonary^ 
tubercnlosis (2) That it is unnecessary m the fibrous and adhesive 
C. JI Mayo il nntxila JUed 19^1 »v 

* Cfiit f Chr IS81 X Sl-So and 1890 xr 6o7-C60 

* Lancet, JS99 

* A er Med January 31 1903 

‘ Snf Med Joum S*pt*inlier8 1911 p 473 
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symptoms of intestinal obstruction. 

Ib^ll >" »f ■■’I'S"'--® forlMtio,, ,,.,d i„ mtetinal 

obstiuct on. It must be roniombemi that the lo.st complication may 
be snmiJaied bj tlio onset of tuberculosis meningitis. The question 
of operative interference therefore concerns cases of ascitic abdominal 


... y (IKcslwn of ojKration on ascitic cases may he fairhi summed 

t(]) in ( he statement that it should be tried after hygienic and medical treat- 
ment Jias been given a fan Inal without any definite benefit.” 

Ihe cause of the marked improvement generally following simple 
abdominal section is uncertain. ,T. B. Murphy^ points to hyperaimia and 
proliferation of the peritoneal tissues as very important factors. Three 
or four days after the laparotomy the jieritoneum is “ intensely con- 
ge.sted, its gloss almost or quite abolished, and the fluid not fresh, clear 
serum, but cloudy or seropurulent, showing the most active proliferation.” 

From tJie point of view of surgical interference in this disease, the 
following classification of the principal types or slancs of the affection is 
important. 

A. The ascitic. Here the inflamed peritoneal sac and its contents are 
studded, as far as can be seen, with hosts of grey “ sago grain ” granula- 
tions, tending to become confluent. Caseation is absent, or only present 
in a very early stage. The fluid is rarely seropurulent. Adhesions are 
absent or insignificant. The fluid hero may he localised and encysted. 
The ascitic form may come on very insidiously and is not uncommonly 
the subject of a mistake in diagnosis, especially in women in whom ovarian 
cysts or ascites due to ovarian carcinoma may be difficult to distinguish 
from tuberculous peritonitis ; ascites due to cirrhosis of the liver has been 
confused with this disease. 

B. The caseating and purulent. Here caseation is alwaj'-s present; 
the amount of pus varies. Usually this is abundant and is too often 
encysted, imperfectly, in many collections. More rarely the caseation 
is dry, unattended with effusion, the intestines being matted together 
by adhesions which are themselves infiltrated and caseating. If the 
adhesions are separated, hosts of small loculi present themselves, with 
scanty fluid, usually purulent. The caseating is the variety which we 
see so typically in wasted children with hectic fever, vomiting and 
diarrhoea. In some cases secondary infection of local collections from 
adherent intestine is indicated by high fever with rapid increase of swelling. 
Sometimes the abscess contains gas, which makes it very deceptive. 

C. The fibrous. This is the rarest, but a favourable variety. The 
bacilh are probably few. Caseation is absent, and any fluid present serous 
and scanty. In this form and the second, if such parts as the omentum and 
mesentery are densely infiltrated, a new growth may be closely simulated. 

The amount of improvement after operation that may be expected 
in any case of tuberculous peritonitis depends chiefly upon two con- 
siderations : (1) The stage which the disease has reached, and (2) the 
type of disease that is present. 

(1) The stage of the disease. It is most important that the operation 
should be undertaken in the ascitic stage, before adhesions have formed 
and before the vitality of the patient has been much diminished by general 
^ T^lb. of the Female Genitalis and Peritoneum, Cliicago, 1903, p. 119. 
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fniliue of nutrition hectic fever or tubercnlous diseise of other j arts 
etc m order that the effect of the operation itself may be quickly reco\ ered 
from In the adianced stages of the disease the shock alone of the 
operation may be sufficient to bring nhont a fatal result or m any case to 
hasten the end 

(2) The type of disease The most faaourable cases are those belougmg 
to Class A orhere there is free fluid and the adhesions are few Classes B 
and G are not so faa curable Here the operation maj do much 
harm for adhesions are numerous and the wall of the bowel often much 
thinned The result of manipulation is frequently the production of one 
or more fecil fistul® with perhaps the setting up of acute suppuration 
but local collections of serum or pus have to be opened and the source of 
infection or reinfection such as a diseased Fallopian tube or app^ndis 
ma^ have to be removed 

3Ir A\ right ^ from his own experience and information obtained b\ 
^Ir Jefferson who traced many of Mr Wright s patients concludes that 

(1) Probably not many more than half the cases would live to grow 
up for of those who recover for a time a large proportion die of tuber 
culosis m some form within a few years though the immediate operative 
mortality is of course very small 

(2) There is no hard and fast hoe b“tweeQ ascitic and plastic cases 
either as a matter of morbid anatomy or of operative treatment or of 
mortahty But operation is simple where there is much flmd and may 
be impossible m obliterative cases 

(S) Tuberculous mesenteric glands may be safely removed and in 
some cases certainly should be removed 

(4) The role of surgery in tuberculous peritonitis is rather to remove 
secondary troubles such as obstruction and to get rid of noxious coUeo 
tions of ^uid and local foci of tubercle rather than to play any great 
part m the prevention or cure of the disease as a whole 

C H Mayo* says that only the cases with general or local ascites 
or the cases of the plastic type with peinc masses are to be considered 
surgical The mortahty of 19a operations in the Mayo clmic between 
1907 and 19'’0 (153 females and 42 males) was 1 5 per cent 

Operation Usually it is best to open the abdomen neat the middle 
line below the umbilicus taking care to make a V'aU'ular opening bj 
dispfacmg the right rectus outwmofs Tfiroi^h this mcision the ctecum 
Fallopian tides the ileum and the mesenteric glantls can be easily 
examined and tlealt with and the wound when completely closed is 
not hkely to be followed by hernia The escape of fl ud may be facilitated 
by turning the patient on to his side and the peritoneum thoroughly 
dried by means of gaure rolls cbpped to the towels and pa'^ed in 
various directions Mhere the flmd is loculatwl by means of adhesions 
the separate locnb may be made to communicate by gently breakmg 
through such of the adhesions as may be necessary for this purpose 
Iso extensive disturbance of the adhesions be}ond this is either necessary 
or advisable In some cases an obvious primary seat such as a tuber 
cubits Fallopian tube oecum apjieiidiK or ca^som gbnd may bo 
discovered Tins should be removed if the condition of the patient 

1 Loc lupaei Bnt 3r«(l AiMc Ueet ng 1011 
• Loc tuprae t 
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be such as to admit of the necessary prolongation of the operation, and 
if the adhesions are not so niunerous as to render the procedure very 
dangerous. In some cases, however, in which such a primary focus is 
found, it will be firmly fixed to other important structures or embedded 
in a mass of adhesions ; in such cases the wiser coxrcse will generally 
be in making no attempt at a radical operation, but in resting content 
with letting out the ascitic fluid as described above. A^Tien the condition 
of the patient will not allow the resection of a tuberculous caecum short 
circuiting should be performed, the ileum six inches above the disease being 
joined to the ascending or transverse colon. There is nothing to be gained 
by either washing out the abdominal cavity or by drainage, so that as 
soon as all the fluid has escaped the abdominal wound should be closed 
in overlapping layers and the dressings applied. 

In January, 1910, an undergraduate, aged 20, complained to his tailor, sa3’ing 
that his clothes did not fit him properly. Then his friends noticed that his abdomen 
was getting larger, and he had a little diarrhoea and wasted a good deal. He returned 
home in the middle of March and saw Dr. Lipscomb of St. Albans and Dr. Lauriston 
Shaw in consultation. A diagnosis of tuberculous peritonitis was made, and an opera- 
tion was advised. I performed this at the middle of March, 1910. The patient 
was then thin and cyanosed, probably owing to the enormous distension of his 
abdomen interfering with his respiration. The lower part of the right rectus was 
displaced outwards. The parietal peritoneum was very thick and there was con- 
siderable cedema of the sub-peritoneal tissues. There were no adhesions. A very 
large amount of dark j^ellowish clear fluid escaped. The parietal peritoneum and 
the small intestines were studded with tubercles, some of wliich were caseous. The 
intestines were very vascular, partly due to the release of pressure bj’’ the sudden 
escape of the liquid. The cfecum was bound down, and the appendix was found 
to contain a calculcus and to be adherent behind the caecum and the lower end of the 
ileum. It was thought vdse to remove it. There was some difficulty in getting the 
caecum into the wound, and in separating the appendix from dense localised adhe- 
sions. The calculus w'as in its basal third. Its distal two-thirds were firmly bound 
down and the lumen w'as almost obliterated. The extremity was fibro-caseous, and 
on microscopic examination this proved to be tuberculous. There were a good 
many moderately enlarged mesenteric glands, and at one part the small intestine was 
thickened and rather kinked towards the mesentery. An ulcer was found to be 
present at this spot. The csecum was not thickened. Afterwards the patient lived 
an open-air life, and although some fluid collected in the abdomen again, his general 
and local conditions improved so that three j^ears afterwards he was quite well and 
strong and leading a very active life. He was well in 1926. 

If on opening the abdomen the case is found to belong to Class B, 

great care and gentleness must be used in opening up and dealing with 
abscess cavities, for the walls of the intestines are frequently thinned 
and softened by the disease, so that any undue roughness in handling 
is extremely liable to result in rupture of the bowel, either at the time 
or later, causing fecal abscess or fistxda. No attempt should be made 

in such cases at eradicating the disease, but abscess cavities may be 

treated as tuberculous collections elsewhere are treated, by evacuating 
the contents, gently swabbing out the cavity with sterihsed gauze and 
then closing it. If the pus is, however, found to be feculent owing to 
infection from the bowel, the abscess must be drained with a tube just 
reaching the cavity, but not pressing on its wall, which may be formed by 
thin-walled intestine. 

The writer’s experience of operations for the ascitic form of tuberculous 
peritonitis, especially when a source of infection has been found and 
removed, has been very satisfactory. 



CHAPTER IV 


OPERATIONS UPON THE STOMACH 

GASTROTOMY 

Indications An opening is made into the stomach for the remoial 
of foreign bodies which will not pass through the pylorus such for 
instance as knives forks nails corns or masses of hair Increasing pain 
\omitmg emaciation and failure of the foreign body to pass m a few days 
are the general indications An X ray examination should alwajs be 
made to prove tbe presence and locate tbe position of the foreign body 
In a few cases the operation is required for tbe removal of foreign bodies 
impacted low down m the cesopbagus or for exploring the interior of the 
stomach 

Operation A For the removal of foreign bodies from the stomach, 
A vertical incision to the left of the middle line is genertlly tbe most 
couvement the left rectus being displaced outwards The abdomen is 
opened the edges of the wound ate carefully protected with pads and 
the exact site of the foreign body is made out If this be pointed great 
care is taken not to let it damage the stomach during the mampulations 
In Buch cases the abdominal wound roust be free so that the surgeon 
may see what he is doing In the case of such a body as a fork the blunt 
end must drst be found 

IVheu the surgeon has decided where to open the stomach he brings 
tbs part out of the wound and packs sterile gauze all around and behin 1 
It AYhenever possible he npplies a clamp behind the foreign body to 
prevent bleeding and leakage and to retain the pouch containing the 
foreign body outside the abdomen 

'^^’Ilen it IS impossible to use clamps owmg to the large size or awkward 
shape of the foreign body a vertical mcision is made through the anterior 
wall of the stomach which is held by forceps and all bleeding vessels are 
at once tied The body is next extracted with suitable forceps or scoop 
cate being taken to avoid damage of the stomach and to prevent any 
blood or mucus escaping into the panetal wound or peritoneal cavity 

The aperture m the stomach is closed with a contmuous suture which 
pierces all the coats and inverts the edges of the wound after Connell s 
method This is reinforced by a contmuous I^mbert suture The packs 
arc removed and the parietal wound is closed 

B For removal of bodies, e g tooth plates impacted m tbe lower 
part of the cesopbagus These cases though rare with the perfection 
of the cpsophagoscope are so diflScult as to call for some remarks here 
Professor Richardson of Harvard Umversity first brought forward a 
verj successful case of this ojieration ^ A |late carr}aBg four teeth had 
been impacted eleven months m a patirat aged 37 humeroin attempts 
had been made to remove it through the month The plate was success 
> Lanetl 1887 i '0 
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fully removed by gastrotomy, Tbe following interesting details are 
given : 

Determinakon of the site of the foreign body. In an individual of 
average height, and with a neck of ordinary length, the distance from 
the incisors to the diaphragm is fourteen and a-half inches. All parts 
of the oesophagus are accessible to the finger either by gastrotomy or 
external (ssophagotomy. With the right forefinger introduced by 
oesophagotomy and the left by gastrotomy it was found possible, not 
only to make the fingers touch, but in many cases overlap. But these 
residts are only approximate, as it would not always be possible to do 
both operations on a patient. It is possible to reach with the left hand 
three inches above the cardiac opening, i.e. the length of the left middle 
finger. From above, through the wound in the neck, one cannot reach 
quite so far on accoimt of the sternum and cla-\dcle. Allowing in the 
average neck one and a-half to two inches from the cricoid cartilage to 
the lowest point of the wound in the oesophagus, we have the average 
distance from that incision to the cardiac opening of five and a-half 
or six inches. If the obstruction be less than six inches from the cricoid, 
an attempt should be made to remove it from above ^ ; if more than 
this, or thirteen inches from the teeth, gastrotomy should be performed. 
The incision that, on the whole, is recommended is oblique, one inch 
below and parallel to the left costal margin. The left rectus is dhdded 
and the incision is similar to the one used on the right side for gall-stones. 
Packs of gauze are carefully placed to isolate the field of operation. The 
stomach being drawn up into the woimd, it is most essential to put the 
lesser curvature on the stretch, so that it makes a straight line to the 
diaphragmatic opening. The incision in the stomach wall must be far 
enough to the right to allow the passage of forceps along the sulcus between 
the anterior and posterior walls of the stomach, made tense as above. If 
the instrument is brought obliquely to this groove and passed upwards, 
all the time being pressed gently against the straightened lesser 
curvature, it will glide into the oesophagus every time with the greatest 
ease. The opening in the .stomach should be first large enough to 
admit forceps ; if these fail, it must be enlarged transversely to admit 
two fingers, and the whole hand introduced into the abdomen. The 
anterior wall then invaginates in front of the hand as the fingers seek 
the oesophagus. 

M, Bluysen ^ performed ga.strotomy and removed a denture which 
had been swallowed a fortnight earher and had become impacted near 
the cardiac orifice. Forceps having failed, the index finger was introduced 
into the lower end of the oesophagus and served to hook and remove the 
plate. 

C. For dilating strictures of the oesophagus from below. A^Tiere non- 
mahgnant strictures low down in the oesophagus resist dilatation from 
above, and the patient is losing groimd, the stricture may be attacked 
from below in one of the following ways ; 

1 Mr. Fullerton (Bnt. Med. Journ., May 7, 1904) performed cesophagotomy and 
removed a halfpenny which had been impacted for seven months opposite the third 
and fourth dorsal vertebrfe, and four and a half inches below the wound. The wound was 
closed by deep and superficial sutures of catgut, and the child, ret. 7, recovered. 

- Lancet, 1906, i, 192. 
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(1) tlieoponingbeiugclosedattliesimetjnie P/ofessor 
Loreta, of Bologiii operated oJi the first case m 1885 ^ 

The patient a^cd 24 Ind awolltmel caustic atkali Attempts to dilate the 
stnctiiro b\ bougies were unsuccessful and at last it became impossible to pass nn\ 
iBstrmnent The point at uluch the sounci nas arrested seemed to correspond 
with the fourth dorsal sertebr-c The patient was entirely unable to swallow, and 
cmacntioii had become extreme Eleven months after the injury an incaioo about 
fi\e inches Ion* was made from the xiphoid cartifige downwards and to the left 
Some difficulty w as met with in findirtg the stomach owing to its contraction and the 
wax In w hich the h\ cr o\ ethpped it but at length the operator succeeded in drawing 
the greater part of ti c stomach out of the wound anil a longitudinal incision was 
made tl rou h its walls between the two currotiires Laving its npper cn I as near 
the cardia as possible The next step was to find the orifice of the m ophagus m 
order to introduce the dilator but this involved considerable difficulty * and the 
Search vras interrupted by a lonsideriWe quantity of bile which regurgitsted from 
the duodenum into the stomach At length by searching with the lelt index finger 
between tlie under surface of the liver and the small curvature of the stomach the 
end of the oesophagus was found Then the distended stomach was kept draini 
down bj an a«si«tant while the operator introduced a dilator (something like that of 
Dupuytren for bthotomj ) The wound was then sewn up an 1 the stomach returned 
The patient rallied well and in six hours swallowed some soup with the yolk. of an 
egt, to hia great jo\ as for twelve months he had been unil le to do more than 
8wnllcn\ mouthfuls llecoxcry is stated to have been complete 

Air Kendal Franks lia? related an mstnictive case of the same land^ 

Here the whole of the n^bt hand was intro Juced into the abdomen and the 
index finger into the stomach through an opening an inch long situated about mtd 
svnv between the cunatures and the onficej Is the finger could only just lesrJj 
but not ddate the stricture an Otis s dilating urethrotome (the blade haring been 
remoied) was guided by the finger into the stnetute screwed up and withdrawn 
full expanded After this had been done both latmJlr and antero posteriorlv an 
cciophageal bougie could be easily passed tlirou^h the stneture from above The 
wound m the stomach was united with two continuous sutures one uniting the 
mucous menibrsne the other bi Lemberts method the peritoneal coat The 
patient made a good recovery Large sized bougies could be passed without diffi 
cult) or pain 

It 18 clear that the above method maj be reported to with great 
benefit in non malignant strictures tow down in the cesophngtis where 
the dilated and kmked condition above the contraction makes it very 
(liffituh to hit thI^ off with 1 bougie vvitli the aul of the (psophagoscope, 
and where attempts to swallow a guiding sill thread have failed 

Cardiospasm before its jiathology was well understood has been 
satisfacfonfj treateu' m a simi/ar way dut (A« /I'oTbt rufifier fuAe iffiW 
with mercury and passed through the mouth is much safer and better 
and rarely fails 

(2) Bi/ gastronomy This while rendering manipulations safer in a 
measure, cripples the surgeons movements as it will be impossible, 
however much the fistula be dilated to get the finger parsed through it 
anywhere near the stricture in the cciophagus 

Instrumental dilatation can alone be made use of through a gastric 
fistula and for this reason the method bj two stages is inferior to the 
other It has been most lagenionsly used under the following circum 
stances 

' An excellent auramsfy of Prof Loreta a cases is given by Sir Holmes {Drit iltd 
Jovrn , February 21, I880J 

• ‘iw tlie directions given at p 100 

» Ann o/iSuf?, 18a4 i 39j 
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Jn 1S89, Hageubacli ' directed a patient with a noii-malignant slricture of the 
ffisophagiis to sn allow a small shot attached to a long thread. This nas drawn out 
of the stomach through a fistula, and a long silk thread fastened to it and drawn up 
through the mouth To the lower end a bougie was tied, and increasing sizes were 
daily draw'n through the fistula. 

Dr. R. Abbe, of Newpoit,^ advises what he calls the “ stiing ” method 
ill the treatment of dense fibrous strictuies. A gastrostomy liaviiig 
been previously performed, =* a small gnm-elastic bougie is guided through 



Flo 01 Qisophago gastiostomy The dilated lowci end of the wsophagus 

IS exposed through the diaphragm and joined to the stomach ns m gastro 

gastiostomy with n small cardiac pouch (Aftci Lambert, Siirg , Gyii and Obst , 

January, 1914 ) 

the stricture from below up into the mouth, and a stout sillc ligature 
jiassed in the same way. This sillc being seesawed baclcivards and 
forwards, the stricture is felt to yield, and larger bougies can tlien be passed. 

Mr. Dunham ^ has devised a simple and ingenious w ay of getting a tliread through 
a stricture of the oesophagus. He uses “ an ordinary drinking tube, a glass of w atcr. 
and a piece of black silk thread. The tube is threaded so that one end of the thread 
IS at the mouth end of the tube. The patient then dunks through the tube. The 
tliread is earned up the tube and on into the cosophagus by tho current of watoi. 

^ Correspo?idenzblatt Scbweizer Aerzle, No. 6 . 

- Ann of Surg , 1893, i, 489. 

® In this and the preceding instance the gastiostomy opening should bo placed as 
high up as possible. In his case. Dr Abbe opened tho oesophagus near tho lOot of the 
neck as w'ell as performing a gastrostomy. 

•' A7in of S^irg , 1903, xxxvn, 360. 
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"Vlore thread is fed into the water as it disappears up the tube, care always being 
taken that it la not fed m too rapidly When several feet of th^d have h«n thus 
Ma»hed doun, the lower portion of the thread may ho fished out of the stomach by 
means of a bent probe, passed m at the ^strostomy opening ” In some cases this 
method may fail from want of co operation on the part of the patient, and the 
thread mav then be introduced through a fucnet and rubber tube, the latter being 
passed into the pharynx or oesophagus Onco the thread has been introduced, 
larger ones wiU follow, and these can be used as suggested by Abbe Some rubber 
tubing, kept upon the stretch by tractioa upon s string attached to each end of it, 
can be introduced, aa suggested by Curtis This effects dilatation very rapidly, 
and larger ones can be introduced nnlil biconical French bougies can be used with 
case, and the gaatroatomy wound closed 

Dr Dowd 1 records a very interestu^ and successful case of simple stricture near 
the cardiac end o! the cesophagna, which was impermeable from abOTe and also from 
the stomach Dunham’s method of introducing a thread was tried, and failed 
Kelly’s cystoscope tube was used to locate the cardiac orifice from below and to 
conduct bougies to the orifice, but the bougies would not pass Dunham's plan was 
tried again and proved successful The stnctuie was dilated by the methods of 
Abbe and Carter, and within (wo months large (Mb 2S) bougies could be passed 
with ease, and ordinary food partaken of The gastrostomy wound had been dilated 
for the introduction of the cystoscope, and leakage therefore occurred, so that it 
became necessary to close the fistula by an operation 

In such a case, an emaciated little gul ag^ six, my late house surgeon. Dr B Q 
Scholefield, in lb2o. succeeded in passing a uretenc catheter up into the mouth through 
the cystoscope introduced through & gastrostomy opening All efforts to swallow 
food or a sdk thread had failed completely, so that the gastrostomy had become 
necessary to save life A stout sdk thmd was used to repUce the uieteno catheter 
and sen ed aa a guide for the passage of larger bougies from the mouth, with the happy 
result that the child was able to eat full diet and made a good recovery She was 
nell and had gained greatly la size and weight a year later 

The Treatmeat ol Achalasia Caidia tCaidiospasm). Fot ohstmate 
disuse dilatation of the o-sopbagns Lambert^ successfully performed 
osaophago gastrostomy (see Fig 61) One of us (R P R ) successfully 
difided the cardiac sphmeter in a case of Achalasia cardia^ (so-called 
cardiospasm) in an emaciated mao, the only one of fourteen cases trhich 
Dr A F Hurst had faded to relieve with hts mercury tube The following 
li an account of the operation 

Operation. At Guy's Hospital on February I5th, 1924 Intra 
tracheal ansesthesia was gi'en by Dr C A Scott to lessen the movement 
of the diaphragm A long oblique incision was made one mch below the 
left costal margm, the fibres of the left rectus were divided, and the 
jiY-wr-VM- epjgASiiJC Ded The left seventh onatal cartilajgB was 

divided close to the sternum and also the seventh and eighth about two 
inches lower down, the intervening portions being removed This allowed 
a 1 ery free retraction of the left costal margin and gave a good view 
The left lobe of the liver was mobilised by dividing the left lateral hepatic 
ligament and separating the h%er from the diaphragm for three inches 
The left lobe was folded backivards and drawn to the right to display the 
eanliac orifice of the stomach The stomach was then drawn dowmrards 
and to the right, the peritoneal reflections from it to the diaphragm at 
the catdia were dmded, and the ecsophagus v as gradually drawn down bo 
that ultimately a length of about one and a half inches was visible in the 
abdomen A large mercury tube was then introduced from the mouth, 

•Ann <ifSury,l90t.xsxts,S7S 

* Surff , Oyn. and Obit, Jaavaty, 1S14 

* Proe Roy Soc Hid , 1933-24, xvii, CIm 89c , p 43 
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but was arrested in the cesojdiagus about one and a-half inches from the 
stomach. The oblique muscular fibres at the cardia were separated and 
the deeper circular fibres were cut across along the front of the oesophagus 
for at least an inch. The sphincter was so thin and wide as to be difficult 
to recognise ; there was certainly no hypertrophy of it.' In trying to 
make sure that none of the fibres were left undivided the mucous membrane 
of the oesophagus was opened about half an inch above the stomach. T in's 
hole was closed with two fine catgut sutures. The mercury tube than 
passed easily into the stomach. 

It was noticeable that the part of the oesophagus visible in the abdomen 
was not dilated, but was natural in size. The stomach was smaller than 
normal. The wound was then closed except that a small rubber drain 
was left at its outer angle and extending towards the cardia. 

The morning after the operation the patient knew that liis obstruction 
had been corrected, for no saliva had accumulated in the oesophagus and 
he missed the usual feeling of distension of the latter. He had been 
accustomed to bring up half a pint of saliva every morning. 

He was kept on rectal salines and glucose for the first three days, 
only a very little water being given by the mouth. Fluids were then 
given by the mouth, but two days later they began to leak through the 
lower part of the abdominal wound. Mouth feeding was stopped for 
two days and the patient put back on rectal salines, but he dishked these 
so much and became so intolerant of them that feeding by the mouth 
was begun again, thicker food, such as milk puddings and porridge, being 
given with great advantage. Hardly any leaked, and within a week the 
sinus had healed and the patient was able to swallow almost any kind of 
food. He gradually improved, and a year later had gained nearly two 
stones in weight. 

GASTROSTOMY 

An opening is made into the stomach for introducing food directly into 
it when swallowing and intubation are impossible and starvation is impend- 
ing. It may also be used for dilating oesophageal strictures as above. 
It is important to make the opening valvular to avoid leakage of gastric 
juice, which makes the skin raw and burning so that life becomes a misery. 

Indications. (1) Certain cases of carcinomatous stricture of the 
oesophagus. (2) Cancerous disease of the pharynx ; and, in a few cases, 
malignant disease of the tonsil or back of the tongue not admitting of a 
radical operation. (3) Carcinoma of the cardiac end of the stomach. 
(4) Cicatricial stricture, whether traumatic or syphilitic. (5) It has been 
performed for cardio-spasm, but dilatation with the rubber tube filled 
with mercury is better and generally succeeds. The first of these requires 
separate notice. 

Carcinomatous stricture of the cesophagus is common and its treatment 
very unsatisfactory because successful resection is rarely possible. Ga.stro- 
stomy may be performed either as a preliminary to resection or as a 
palhative operation. 

LilienthaH in his successful resection of a carcinoma of the thoracic 
oesophagus, did -not perform a preliminary gastrostomy, but Neuhof,^ 
from his experimental resection on dogs, concludes that it is safer to do 

’ .47!?!. of Sttrg., 1921, Ixxiv, 259. 

^ Surg., Gyn. and Obst., 1922, i, 767. 
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tbis Very few re'^ectious in man have been successful, and most of 
these Lave been in the cen ical region * 

Palljatne gastrostomy for mabgnmt diseise sLouLl he perform^ 
neither too early nor too late Done at the right tune, it prolongs hfe and 
makes it more endurable * performed while the patient can maintam his 
weight and strength without it makes him an invalid before his time , 
used too late, it is attended by a very high mortahty and is most dis 
appointing to eveijone concerned It is mote humane to give rectal in 
fusions and sedatives m these liter cases 



Tlo f2 Abbe 8 modlficfttion d KaJcr» mdhoUoI gastnjitomj puree ■string 
and pancta* sutures pbced 

By carefully avoiding irritation of the stricture by instruments and 
unscutahJe food, and by tie eelectioa of aouri'ihiug bat easily sMalloived 
food, complete obstruction and serious loss of strength may be deferred 
for a long tune Slilk, nulk and beaten up eggs, cream, butter, -jalad oil, 
sugar and sweets, jeUies and soups are often suitable and succes'^ful if 
taken frequently and slowly 

The best time for perlomimg gastrostomy is when the patient is 
beginmng to lose weight and strength rapidly m spite of all care in feeding 
md in spite of the aid of radium often valuable, and of dilatation and 
intubation in smtable cases under direct inspection through the cesophago 
scope It should bo done early enough to allow healing to take place 

• A L Turner, Journal of Lart/ngoiogs 1920, p 34 

* r J Steward mentions two patients wlio sumi’ed orcr fire j^rs and lie adnsed 
earJygastroBtoaij’ jw the best paHiou^e for these rases (Surstes] Seclion Hoys) Sonety of 
Vledifjne. November, 1026; H S Sonttar pwfetred inlubalion, using his special largo 
metal tube 
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before the patient’s vitality has been sapped by slow starvation, and before 
pulmonary complications have developed. Some late cases can be im- 
proved and made fit for operation by careful preparation and dieting with 
or without the aid of intubation. 

OPERATION, (a) Abbe’s modification of Kader’s method, also called 
Semi’s operation. Novocaine anaesthesia is used when a general anaesthetic, 
such as open ether with oxygen, is contra-indicated, as it is in most cases 
on account of the danger of pulmonary complications. Scopolamine 
and morphia, followed by regional and local anaesthesia with novocaine 
(0-5 per cent.), is sufficient and satisfactory and very much safer. 



Fig. 63. Abbe’s modification of Kader’s method 
of gastrostomy. Seetion showing the effect of 
tying the purse-string sutures round the rubber- 
tube. 


A vertical incision is made over the upper and outer third of the left 
rectus, extending from the level of the tip of the ensiform cartilage down- 
wards for two and a-half inches. The sheath of the rectus is opened, the 
vertical fibres of this muscle are separated, and the posterior wall of its 
sheath is exposed. This and the peritoneum attached to it are incised 
together for about an inch and a-half. Two fingers are then introduced to 
feel for the stomach. As a rule the latter is contracted and lies high up 
under the left lobe of the liver and requires to be hooked downwards and 
forwards into the wound. Not infrequently the great omentum presents 
itself first, and it is easy, by seeking too low down, to draw up the colon. 
By drawing the great omentum and the colon downwards the stomach comes 
into view and is brought into the woimd. An opening is made well away 
from the pylorus and about half-way between the lesser and greater 
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curvatiixes At tbis spot a small opening just large enough to admit a 
I\o 12 rubber catheter la made with a knife The catheter or tube of a 
sunilar size is introduced and passed into the stomach for tu o mches and 
IS secured by a catgut sutme percing it and all the coats of the stomach 
i purse string sero-muscular suture of catgut is then inserted half an inch 
away from the tube which is poshed m by an assistant as the suture is 
tied ]ust firmly enough to grip without compressing the tube Two or 
more similar sutures arc introduced and tied with the result that an 
inverted cone projects mto the stomach and around the tube A vali e 
closely resembling that of an ink bottle is thus produced and seldom leaks 
even months after the operation The stomach is fixed to the parietal 
peritoneum by means of two catgut sutures which are passed one above 
and one below the tube through the posterior wall of the rectus sheath 
and parietal peritoneum and pick up a wide strip of the sero muscular 
coats of the stomach The incision is then closed in layers in the usual 
way and the tube is tied to one of the skin sutures to prevent its accidental 
withdrawal Pa<!smg a suture through the tube may lead to leal age of 
food with infection of the wound 

Half a pint of milk or milk and egg is introduced at once mto the 
stomach through the tube by the aid of a funnel After a week or ten 
dajs the tube becomes loosened and is replaced by another one which is 
closed by a clip and always kept in otherwise the track rapidly contracts 
and there may be difficulty and danger in reintroducing the tube especially 
in the early days Later on if the channel dilates too much and makes 
the tube loose the latter may be left out for a few hours occasionally 

A diessmg is applied untd the wound is healed The skin sutures are 
removed at the end of ten days The patient is at first fed at frequent 
intervals Milk thickened in various ways is the best food but beef tea 
and soup may also be gi\ en if there is no diarrhoea The patient is also 
allowed to swallow water milk and other foods by the mouth if he is able 
or he may masticate very thoroughly some fish chicken or meat an I 
feed himself with this through the gastrostomy funnel with considerable 
advantage and satisfaction In any case bis mouth is frequently wa'^hed 
out with a solution of hydrogen peroxide or lemon and glycenne to 
keep the mouth clean and to slake thirst The teeth are also carefully 
cleaned they often need extraction before the operation 

J pr efer this operation to all others and it is especially valuable as 
it can be qmcUy performed on a very contracted stomach and without 
fear of leakage 

(6) Witzel method The stomach havmg been drawn out a very 
small opemng is made as m the previous operation a snugly fitting 
robber tube or I»o 12 catheter introduced and fixed by means of a single 
catgut suture piercing it and all the coats of the stomach and then buned 
m the wall of the stomach for about two inches by a continuous sero 
muscular catgut suture two folds of the stomach wall being stitche 1 
overthetube asseenmFig 65 Thefreeendofthetubeisthenbrought 
out of the wound while the area around it is stitched to the peritoneum 
on either side of the wound in the panetes The edges of the wound 
having been sutured the upjier end of the tube may be closed with a 
clip and a sealed dressing applied Feeding by the stomach is begun 
1 Cenlr f Chr 1S91 p «01 
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at once. Any leakage is j^revented, not only by this oblique entrance 
of the tube into the stomach, but, as shown by a specimen obtained from 
a patient of Dr. Meyer, by the fact that AVitzel’s ingenious method of 
stitching the stomach Avails over the tube causes a short artificial cone to 
protrude obliquely into the lumen of the stomach.^ Mikulicz and Helferich 
have shown that, after a lapse of a few months, the oblique passage may 
become a direct one. Marwedel incises the sero-mnscular coats and 
buries the tube between these coats and the mucous membrane. This 
takes a little more time, causes some bleeding, and is no more efficient 
than the simpler operation of AAfitzel. 


I 




Fig. 64. AVitzel’s method of gastiostomy. 
Stitch to hold the tube to the edges of 
gastric opening. 


Fig. 65. AVitzel’s method of gastrostomy. 
The Cushing suture is slioivn burjdng the tube 
and gastric opening. The stomach has been 
seun to the parietal peritoneum. 


(3) Frank’s^ method. The peritoneum is opened either by an incision 
parallel ivith the costal cartilages or by one just ivithin the linea semi- 
lunaris high up. The stomach having been draAvn out, a long conical 
diverticulum of the anterior wall of the viscus is pulled well out of the 
wound, and the parietal peritoneum and the posterior layer of the 
sheath of the rectus are sutured round its base, care being taken not to 
constrict it too much (Fig. 66). A continuous suture is used, without 
perforating the mucous coat of the stomach. A small transverse incision 
is now made through the skin a little above the costal margin. The 

1 Another advantage of Witzel’s method is illustrated by one of his oases. In a patient 
who had been operated upon for cicatricial stricture of the oesophagus, the fistula closed 
spontaneously within sixteen days after the stricture had been dilated and the tube 
removed from the stomach (Meyer). 

~ Albert, Ssabanijews-Frank. 
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skill between the two openings haviDg be<ia separated from the '<ub 
jacent parts, the di\erticuliim of the stomach is drawn up under the 
skm and o\et the costal cartilages as far as the small skm incision to 
the edges of which its apejL, is united bj a few sutures A small opening 
IS nest made here into the stomach and the orifice fixed to the skm b) 
one or two jioints of suture (Fig 67) The lower part of the woimd is 
then closed b) a continuous suture Vs n result the duerticulum of 
the stomach is drawn upwards its ba>ie is gripped by the muscular fibres 
of the rectus while a diort iipwnrd-flirectctl oubcutancous resophagus 
IS also formed Vll escape of fluid is thus prevented and the patient 



Fin 0 < sstrii't m) iv trinV ^ n cU ml (VfterKo her) 

can lie safely fed at once This operation is not so easj as those already 
descrdied and ma) 1 e very difficult when the patient is very thin and 
the stomach draw-n up and small "Moreover the channel tends to become 
direct so that leakage occurs in some cases after some months 

Mr T P Legg‘ draws out acoueof stomach two and a half inches long 
if possible and pulls this for one and a half inches to the left through 
the rectus muscle the fibres of which have been separated into anterior 
and posterior bundles The base of the cone k fixed on its right border 
bj about five stitches to the posterior wall of the rectus sheath aud pen 
toneum aud near its extremity it is seemed by four sero muscular sutures 
to the rectus sheath and to the skm wound which is an inch long and is 

' Lanttl 1909 i 1<11 
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parallel to the rectus muscle fibres and the original woimd. The latter is 
closed by means of salmongut sutures, which include the anterior layer 
of the rectus sheath and some of the fibres of the muscle. A sealed 
dressing is applied to the wound. It is claimed that this operation provides 
a better sphincter for the fistula, owing to the greater length of cone which 
is surrounded by muscle fibres. In only one of the fifteen patients 
operated upon by Mr. Legg was there any leakage, and this only lasted a 
month and was probably due to the sloughing out of some of the stitches 
which occurred. 



Fig 67 Gastrostomy by Frank’s method comideted (After Kocher.) 

Causes of death after gastrostomy. (1) Inanition and exhaustion, the 
operation bemg performed too late. (2) Peritonitis, local or diffuse, from 
leakage of food and want of proper union or difficulties and damage in 
trying to reintroduce the tube after it has sfipped out. (3) Extension of 
the disease to surrounding parts, e.g. trachea, bronchi, &c. (4) Lung 

affections, e g., pneumoma, due in part to the operation, viz., the aniesthetic 
and enforced recumbency — and in part to the saliva, which cannot pass 
down the oesophagus, being drawn into the air-passages, either before or 
during the operation. Empyema, pulmonary '*’embohsm and chronic 
phthisis re-awakened by starvation are common. (5) Hsemorrhage, e.g. 
from ulceration into aorta or hmg. 
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PEUrORATION or PEPTIC ULCERS 

GAVTRtc, duodena? ga^tro-jejunn? of jejunil ulcers mij pcrfonto causing 
citliir ?ocai or general cxtrevasafion of fhc contents of the perfontod 
nscus into the peritonea? cnvitj nn«I giving rise to local or gentnl 
peritonitis 

The term ‘ perforation should be rpser\e<l for these cases and not 
extended to adherent iilrcrs penetrating the adherent imlls of the affected 
nscus mthout ertrarnsation Statistics especial!} in America are 
conf(i«e<l and ntnteil hy tlie loose use of this term 


PERFORATIOV OF GASTRIC ULCER 

Pirforatioa of an acute gastric ulcer is a rare eicnt hut aiwut 10 per 
cent of recognised chronic ulcers (lerfonite In the pant majorit} there 
18 a deflmte lustorj of gnstric sjmpfoms for '>omc months or necks licfort. 
the perforation hrequenllj there hft\« U'cn mort sesea pnin and ilis 
comfort for a (ea dap liefore the sudden catastrophe This is prohablj 
due to spreading of the ulcer causing inflammation of the peritoneum 
near it Although ulcers arc more common on the posterior surface of the 
stomach, those on the anterior wall are the most luUe to perlonte and to 
pie rise to peneril peritonitis tor posterior ulcers gcnerall} adhere to 
the posterior wall of the lesser sac liefore the} pinetr-itc Thus out of 
90 cases admitted for operation the perforation was on the anterior surface 
in 80 and on the posterior m 1 1 Perforation of gistru or duodenal ulcer 
18 rare m women thus in Dea%cr and rfeiffetB* renes of 53 cases there 
was only one female and her ulcer was gastric The large majontj 
occur betiTecu the apes of twenty five and forty five The perforation of 
a gastric ulcer may be acute siitiacHtc or c/irouic A great deal depends on 
thesizeofthejx'rforation the presence of pn.\iou3adhe<>iona andesp cnl!} 
upon the amount of extrav asatjon and therefore upon the amount of fooil 
m the stomach at the time of the perforation Chronic perforation often 
leads to adhesion to neighbouring viscera such as the left lobe of the liitr 
or the pancreas Sometimes a chronic abscess forms generally m the 
lesi^er sac of the peritoneum or under the diaphragm In subacute per 
foration onl) a small extravasation occurs at the tune of the original pet 
foration which is generally quite small A locatiseil abscess maj then 
form between the liver and the anterior wall of the stomach Later the 
perforation and extrav asation may increase or a localised ahsecss enlarge 
and rupture into the general peritoneal cavity 

A Acnte Perforation. There is no doubt that recovery does some 
times take place without operation I have recn sev eral of these One of 
my patients refused operation and recovered, to the surprise of ei eryone 

V Ann o/Surg IB21 Ixxili 41*’ 
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concerned. Three months later she died of a second perforation.’^ But 
recovery without operation is exceedingly rare and is not to be depended 
upon. The successful treatment of this most serious catastrophe depends 
upon early, sjaeedy and careful operation. This slmuld be performed as 
soon as possible after the accident, for delay only leads to the escape of 
more of the gastric contents and to the spreading of peritonitis. AVith 
delay the peritonitis becomes more severe in character and paralytic 
distension of the bowel develops, rendering the operation very much more 
difficult and dangerous, and with every hour that is wasted the risk of 
death rapidly increases. The serious results of delay are well shown by 
the following table given by J. A. McCreery ^ ; — 


Total cases. 

Operations under 12 hours 17 

., from 13-24 hours ... 5 

,, ,, 48 hours or more 2 


Died. Mortalit}'. 

1 6 per cent. 

3 00 

2 100 


The combined figures ^ of Grey Turner and Norman Hodgson are even 
more striking, especially as regards the large number of cases, and the very 
low mortality of operations carried out within six hours of perforation. 


Perforated Gastric and Duodenal Ulcers. 

Combined figures of Mr. Grey Turner and Mr. Norman Hodgson. 


No. of hours of perforation. 

Total No. 

Recoveries. 

Deaths. 

Percentage of 
Deaths. 

Up to 6 

62 

61 

1 

1-61 

7 » 12 

107 

94 

13 

12-15 

Over 12 

79 

53 

26 

32-77 

Grand Total 

248 

208 

40 

16-12 


All cases operated upon within twelre hours. 
Total 169, with 14 deaths. 8-28 per cent. 


Occasionally there is more than one perforation. Tinney states ^ that 
there is a second perforation in 20 per cent., but the coincidence is far less 
common in my experience. The possibihty of it should never be forgotten, 
however, for it is easy to overlook a second perforation into the lesser sac. 
Gastric and duodenal ulcers sometimes perforate simultaneously. 

Diagnosis. Here a warning is necessary that a great variety of con- 
ditions have been mistaken for perforated gastric idcer, some of which 
may be mentioned : perforation of duodenal ulcer, ruptured tubal gesta- 
tion, painful menstruation, perforative appendicitis, acute ha3morrhagic 
pancreatitis, thrombosis of the superior mesenteric vein, pneumonia, 
acute, irritant or ptomaine poisoning, acute dilatation of the stomach, 

^ In another instance a man was admitted into an infirmary in a semi-conscious state 
and was considered too ill for operation. About six woclis later an attempt was made 
to perform a gastro-enterostomy for the relief of pain, but this was said to be impossible 
on account of extensive and vascular adhesions, I operated upon him two years later 
and found extensive adhesions, including a thick and broad sling extending from an 
ulcer on the lesser curvature attached to the liver round the lower border of the stomach, 
which was thus drawn up, making the stomach hour-glass in shape. The division of this 
sling immediately restored the shape of the stomach. 

“ Ann. of Surg., 1924, Ixxix, 06. 

^ Personal communication from Mr. Grey Turner of figures given in Hunterian Soc. 
Leot., year 1925 (not yet published). 

* Arn. of Surg., July, 1900. 


PERFORATION OF GASTRIC ULCER 


113 


biUiry colic and acute mflammatjon o£ the gall bladder It will be noticed 
that most of these conditions require operate e treatment so that a 
imstake is only serious as regards the ate of the incision and the prognosis 
that can be gueu In others an operation can do no harm but ma> do 
good but in pneumonia plenn^q menstruation &c ihe confusion 
of these iTith perforated gastric ulcer is serious It may therefore be 
nell to emphasise the leading and really important diagnostic features) of 
perforation of a gastric ulcer Too much stress cannot he laid on the 
history which is almost constant 0/ a suddett ottcei of dreailful and tntohr 
ahh pain esfccialhj tn the ejngastnum mid later becoming general and even 
pelvic from trickling down of the escapmg tluuls A sensation of some 
thing giMng nay as he is straining is often mentioned by the patient 
Shoct of a seiere degree sometimes follows and 13 characteristic when seen 
but the patient is often better with normal pulse and temperature when 
the doctor arm eg The pulse rate usually falls im»iedin(efy after the 
perforation and ilen gradually rises A guickenitg pulse is of the graics 
Significance indicating pentomtis The temperature usually falls at first 
and gradually riaes A contracted ngid lender abdomen is the most 
important of all and is found in spite of morphine administered for the 
relief of pain Frequently local rigidity and tenderness indicate the site 
of the perforation Later the abdomen becomes distended and tympanitic 
from paralytic distension and the liver dulness may be diminished from 
the escape of gas into the peritoneum The respirations are shallow 
catch) and hurried hence the mistake of djagaosmg pneumoma in some 
cases roMittiiij occurs lu about half the coses an 1 the great majority 
gi\e a history of pteaaous indigestion or more serious gastric troubles 
Pneumonia and pleurisy should be always considered A nib rales 
or disproportionately quicl respiration rate with a rapidly rising tem 
1 erature and flushed face suggest pneumonia 

Operation The operation itself includes (i) Finding the perforation 
(ii) Successfully closing it (m) Efficiently cleansing and ilraimng the 
peritoneal sac— headings which will be taken separately Iso operation 
calls for greater speed with care Wien everything is absolutely ready and 
the patient antesthetised an incision five mches long is made from near 
the right or left coato xiphoid angle to the level of the umbihcus and 
through the rectus aheatb The falciform ligament is thus avoided 
^Vhen the peritoneum is openeil an escape of odourless gas is not un 
common sometimes of flmd consisting part/y of the fast meal taken and 
partly of straw-coloiircd serous effusion from the irritation of the pen 
toneiim Ihis is usually sterile in the early stages If the fluid is bile 
sfame 1 the perforation is probably in the duodenum If there is no such 
e'lcape the outlook is so far more favourable as it may be bope<l that as 
yet the extravasation is slight and limited to part only of the peritoneal sac 
(i) Pmdmg the Perforation This vanes very much m difficulty 
Sometimes the eye detects it at once when the stomach is drawn down 
wards and the edges of the wound are well retracted Gas often bubbles 
and sizzles out of the perforation which iS surrounded by a deposit of 
lymph In a difficult case help may be obtained by traciug the {lirection 
in which the congestion of the stomach appears to be increasing and by 
watching the direction from which any flowthat may be present is coming 
The liver should be raised by an assistant and the stomach drawn down 
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wards and to the right, while the anterior surface and the lesser curvature 
are carefully examined with a good light. Adherent lymph or adhesions 
between the stomach and the liver may mark the site of the perforation and 
may require gentle separation before it is revealed. The perforation 
itself may be extremely small and thus easily hidden by any fold of the 
stomach ; still more readily by lymph and adhesions. The greatest 
difficulty may be experienced with a perforation high up on the lesser 
curvature close to the oesophagus. In these cases it may be necessary 
and of great assistance to divide some of the fibres of the left rectus. 
Similarly, division of part of the right rectus may be necessary in some 
cases of perforated duodenal ulcer. Occasionally no perforation may he 



Fig. G8. Perforated duodenal ulcer closed by X-sutuie of catgut. 


discovered until the lesser omentum is incised and the posterior surface 
of the stomach examined. 

(ii) Closing the Perforation. If possible the perforated part of the 
stomach is brought well forwards into the wound and held there by the 
left hand. Gauze rolls fixed to the towels are introduced to absorb the 
effusion which often wells up and obstructs the view. Sometimes when 
the stomach is full and tense the stomach tube is passed by an assistant to 
empty it at once. A single perforating suture of catgut is passed to close 
the perforation and stop further leakage (see Fig. 68). This is invaginated 
by a continuous sero-muscular catgut suture which begins and ends well 
above and below the extremities of the perforation (see Fig. 69). I^Tien 
the ulcer is near the pylorus or in the duodenum it is particularly important 
to pass the sutures from side to side and not from above downwards, so as 
to avoid narrowing the outlet of the stomach. Fortimately it is easier to 
pass them in this direction than from above downwards. They should be 
inserted far enough from the margins of the perforation to ensure a safe 
hold and sufficient inversion of the serous surfaces. Occasionally it is 
very difficult or impossible to close the perforation very seciuely, but a 
flap of omentum may be se-wn over the site of perforation. Then a wick 
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of thin soft rubber c'ctending through ft split rubber tube doun to the 
perforation answers almost as well and possibly better m some cases * 
Perforation Info the Lesser Sac of the Pentoneum. Fortunately, pcr> 
forations of this surface are \ ery rate, for they ate difficult to discover and 
to close In 5 out of 42 cases reported by Crisp English^ the perforation 
was on the posterior wall close to the pylorus, and m 10 per cent of the 
112 cases collected by Paterson* the idcets were on the posterior surface 
of the stomach If the evidence of perforation is strong and nothing 
can be found on the anterior surface of the lesser curvature an opening 
13 made m a bloodless part of the lesser omentum and the anterior wall 
of the stomach is imagmated and pushed upwards thus brmging the 


lio fiO rfrr>r)iWu ua(irl«n»l ukcr beruua rateut tutiire rvnretkim; the ticc}) suture 
oniffltal R»is»n unil to coter the duodenum 

posterior surface into \iew In neatly all these cases the perforation wall 
be found near the pylorus 

Excision ol the THcer The excision of a perforated ulcer is not 
recommended, for it consumes much extra time causes a good deal of 
additional haemorrhage and converts the perforation into a large gap 
requiring numerous sutures to clooe it Moreover experience shows 
excision to be unnecessary for healmg The same objections can be used 
with even more force to primary resection of the ulcer beating area, a 
dangerous procedure adv ocated by some su^eons * 

Primary Gastro jejuuostomy. Anterior gastro jejunostomy was first 
performed for perforated gastric ulcer by Braun ® The patient recovered 
and remained well for several years It is now generally recogmsed that 
the posterior operation is fat mote efficient and it may be performed in 
selected cases, i e when the condition of the patient is good, the surgeon 
quick and capable, and the perforation at or near the pylorus or m the 

> F Comer, 1013 i WW 

> Jferfioo-CAir TraM , 1003 Ixsxvu 

* Hunterian LeeturM 1906 1 675 

* Hfomoda and Newman Surg Ojtmc onrf Obst , July 1922 

‘ CtiUralllatl fur Chirvrgtt, 1M7, p 731 
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duodenum, where closing of the perforation or the contraction of a large 
heahng ulcer may lead to obstruction. About one-half of perforated ulcers 
are in this area, but only a few of them call for primary gastro-enterostomy. 
It may also be performed for very extensive ulceration in this neighbour- 
hood and when there is more than one perforation or great difficulty 
in closing a perforation. This step has also been recommended in order 
to avoid immediate or subsequent dangers, or troubles from stenosis, 
persistence of iilceration, haemorrhage, or secondary perforation of the 
same or of another ulcer. One of us has had to operate for jejunal ulcer in 
a case submitted to gastro-jejunostomy two years earlier for pefforated 
duodenal ulcer. At the second operation the ulcer was excised and the 
short circuit abolished, there being neither stenosis nor ulceration of the 
duodenum at that time. The most important and, to my mind, siifficient 
objection is that many of these patients are not in a condition to stand a 
prolongation of the operation when they come for treatment. To save 
life it is usually enough to close the perforation, and the mortality is 
increased considerably by making a short circuit at the same time.^ This 
is especially important, for this urgent operation has to be performed 
frequently by surgeons of little experience, whose main ambition should 
be to close the perforation and save life. If a gastro-jejunostomy becomes 
necessary it is safer in the large majority of cases to do it as a secondary 
operation. Experience shows that this is not often necessary if adequate 
medical treatment be adopted after the operation. It is ob^^ously wrong 
to do it in all cases when only a few ever require it, even as a secondary 
operation. Mr. Grey Turner^ found that over 50 per cent, of 120 cases 
traced for long periods remained quite well, and over 74- per cent, were 
greatly relieved and had not required a second operation ; 15 per cent, 
had had another operation, and 1 • 66 per cent, required it ; 8 died 
of some sequel of the original trouble. Stewart and Barber^ stronglj’' 
support this view, and give strong clinical and experimental e^'idence in 
favour of it ; they report twenty-four cases with 'twenty-two recoveries 
after simple suture and show that infolding ulcers near the pylorus rarely 
cause obstruction. 

On the other hand, Deaver and Pfeiffer ^ strongly advocate primary 
gastro-jejunostomy as a part of the treatment of j^erforated gastric and 
duodenal ulcers in the absence of severe shock or evident systemic 
toxaemia. In their series there were sixty-seven cases, operated upon 
within the previous fifteen years, with five deaths, a mortahty of 7 • 5 per 
cent. ; nine out of fifty-five were treated by suture only. In addition to 
these, seven patients were considered too late for operation. The average 
time of operation was about eight hours after perforation. The combined 
medical and surgical mortality of the seventy-four cases was 16 per cent. 
In London many of our patients come into hospital much later than eight 
hours after perforation and operation is hardly ever refused, even desperate 
cases sometimes recovering, hlr. Grey Turner’s figures throw an interest- 
ing fight upon this question. 

^ E. C. Cutler and F. C. Newton {Boston Med. and Surg. Journ , 1923, cl.\xvviii, 7S9) 
found on analysing 486 published oases, the mortality of simple closure to be 19-4 percent., 
and of closure and gastro-enterostomy 24-3 per cent. 

“ Loc. supra cit. 

® Ann. of Surg., 1922, Ixxv, 349. 

^ Ann. of Surg., 1921, Ixxiii, 441. 
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The QtTESTiov or IsmsDUTE Gastbo EsiEnosTOSti 
Total number of Oiwrations for Uuptured Gastnc ami Duodenal Ukors (^.enoral 


perforitions) — 

Per cent 

147 with 124 l’eco\enes and 23 Deatl» 15 64 

Average hours of perforation 11 6 

Ca^cs Pnaiarj-Castro-enterostomy — 

20 mth 20 Recoveries and 6 Deaths 23 03 

Average lioiiis of perforation 10 8 

Cs'cs H i/Aout Pnmirj Gastro enteroatom} — 

OS with 81 Reeo\ cries and 17 Deaths 17 34 

Average hours of perforation 13 1 


Pmuary Pylotoplasty nas perforractf in tneUe cises (fottr gastric and 
eight duodenal) hut infite of these there was recurrence of symptoms two 
h'W mg recurrent perforations 

Later on when abdominnl symptoms develop aad persist m spite of 
medical treatment the patient should be \er> carefully examined before 
advismg and dccuUug upon the most ippropriate radical operation for 
gastrojejunostomy is by no means alway* the best, and this js an 
important argument against doing it at the time of the emergency 
operation Z^rttcular actention should be paid to the possibility of 
Qppemhx dyspepsia and in all cases the stomach should be examined by 
the bismuth and \ ra) method before concluding that there is stenosis 
or persistent ulceration \\’heD the symptoms justify an operation it 
should always commence as a thorough exploration The appendix 
should always be removed if time permits 

If osXinp ou( (he stomach WTien the stomach is very full at the time 
of the operation it is a distinct advantage to wash it out directly the per 
{oration has been closed for it makes the patient much more cornfortable, 
allays vormtmg promotes healing and allows earlier feeding 

{ui} Cleansing the Peritoneal Sac Though most stress has been laid 
upon the point of efficient suturing of (he perforation, there is no doubt 
that this one is important 

In the majority of cases where the extravasation is limited or clear 
iLDdstejile,.^5JtJSjneari^ cases jf-js wnseruot to UJ::^oate as this miyr do 
more harm than good The soiled portion of the pentoneuin should be 
genti} cleansed with sterile swabs or gauze roUs As it is not always easy 
to judge the extent of the soiling it w wise to examine the kidney pouches, 
sub diaphragmatic spaces and the pelvis in every ease 

Drainage Before closmg the abdominal wound the question of 
drainage will arise The necessity for this largely depends upon the 
particular conditions found at the operation If the case has been 
operated ujion earlj and if the amount of extravasation is small or non 
purulent, it is sufficient to cleanse the soiled area the abdomen being 
closed without drainage In a few doubtful and late cases however, 
temporarj dramage is safer It there is late peritonitis impbcating 
practically the whole abdominal cavity, a short tube should be inserted 
through a small incision above the pubes The exploratory incision is 
usually closed in layers No drainage tube is passed near the perforation, 
but m some bad cases one is directed towards the right kidney pouch 
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The two following cases are good examples of this condition. The 
first was a large perforation near the pylorus treated after five hours. 
The second had a perforation of an ulcer near the oesophagus leading to 
extravasation to the left kidney pouch spreading to the left iliac fossa 
and pelvis. This condition can be easily overlooked when the usual 
incision is made to the right of the middle line. The details of treatment 
have improved in the fifteen years which have passed since these patients 
were admitted. 

The first case was that of a young man of 23 who was walking home hungrj' 
over the Tower Bridge when he was suddenly seized with such a severe pain in 
his abdomen that he was obliged to lie do^vn on the pavement. He was promptly 
brought up in a collapsed condition to Guy’s Hospital. His condition soon improved, 
however, and then he refused operation because he could not be persuaded of his 
peril. He wished to consult his mother first, but she lived far away. At last he 
consented, when his condition was compared with that of a dro^vning man who 
declined to grasp a rope tmtil he had obtained his mother’s sanction. The patient 
gave a history of an attack of appendicitis. The pain, tenderness, and rigidity' in 
the present illness was more marked on the right side near the appendix, and there 
was impaired resonance in the right loin. An incision was made through the right 
rectus at a higher level than is adopted for appendicular cases, because it was felt that 
the very sudden and severe onset was very suggestive of perforation of the stomach. 
Turbid serum was foimd in the Uiac fossa, but the appendix was not diseased ; the 
incision was enlarged upwards, and a good-sized round gastric perforation was found 
near the pylorus and closed with Lembert sutures. On account of the extensive 
extravasation, free irrigation was employed, followed by the insertion of cigarette 
drains, one between the stomach and the liver and another in the right kidney pouch. 
The patient was quite well nine months later. 

The second patient was a girl of 19, who had suffered severely from indigestion 
for six months. She also gave a history of a sudden and agonising pain, but it was 
situated chiefly in the left hypochondrium. She was given a dose of morphia to 
enable her to travel in comparative comfort from a fever hospital to Guy’s. An 
incision made through the right rectus as high up as possible disclosed a collection 
of sero-pus and gastric contents between the liver and the stomach and also travelling 
down towards the left kidney pouch. A perforation was discovered on the anterior 
surface close to the lesser curvature, very near the cardiac orifice. The stomach was 
drawn downwards and to the right, and an assistant held the left costal margin 
upwards, while another retracted the liver ; and after much trouble the perforation 
was closed by' inversion, and a loose flap of fatty' lesser omentum was turned down 
and secured over the sutures. The ulcer was a chronic one of large size ■with thick 
walls, so that inversion was not easy, apart from the depth. Irrigation was not 
adopted because the extent of extravasation was not great, and dry swabbing was 
used instead. A cigarette drain was left in front of the stomach near the perforation. 
The patient recovered. 

Causes of failure. — (1) Acute septiemnia from peritonitis existing 
before, and not cured by, the operation. This has been the most frequent 
cause of death. 

(2) Failure to find or to close the perforation. 

(3) Shock of the perforation and operation. This can be largely 
prevented or corrected. 

(4) Sub-diaphragmatic abscess causing septicaemia or leading to 
pulmonary compheations. 

(5) A second perforation. This is stated by Finney to be present in 
20 per cent, of the cases, and a careful search should therefore always be 
made for a second ulcer. Again, a second perforation may take place 
after the operation, for when the ulcer is very large another spot may give 
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prob-xbly from softening set up by the locil mflamm'ition due to 
suturing 

(6) llwfmnhage from the sinie or another gastric or from a duodenal 
ulcer 

B Subacute Localised Abscess due to Feifoiatton of a Gastnc Ulcer 
The perforation may be very small or tbe stomach may be empty at the 
time of the perforation so that only a comparatively small extravasation 
occurs which may be nailed off by adhesions for a time I operated on a 
case of this kinil under considerable diiltculties with Dr Gardiner at 
Dunmow The per foraton had occurred about forty eight hours before 
the operation at which a collection of pus was found between tbe hver, 
the anterior surface of the stomach tbe abdominal wall an 1 the upper 
half of the great omentum A small perforation was found near the 
pylorus this was closed and the pus was mopped up and drainage 
employed The patient was well (or many years but de\ eloped pyloric 
stenosis fifteen years later 

C Chronic Abscess due to Peilorabon of a Gastnc Ulcer Instead of 
sudden perforation with escape of the contents of the stomach into the 
general peritoneal cavitj the perforation here is associated with the 
formatioa of adhesions and the production of a localised abscess This 
may be brought about in several ways In some cases the base of tbe 
ulcer becomes adherent to a v iscus liver spleen or pancreas — subsequent 
perforation gi'iug rise to an abscess which slowly burrows first into and 
then beyond the vu^cua involved In other cases the perforation is into 
the lesser sac or is preceiUd by a plastic peritonitis resulting m the forma 
tion of adhesions which thus limit the iliffusiou of gastnc coutenta when 
perforation occurs Again tbe leakage of gastric contents may at first 
only take place quite slowly owing either to the small sire of the perfora 
tion to the stomach being empty at the time or to the perforation taking 
place during the night The abscess so produced is m most instances of the 
sub phrenic variety (p 87) 

The Morlahtg oj Perforation of n Gastnc Vlcer There has been a 
progressive improvement in tbe results of operations for perforating 
gastnc ulcers due to earlier operation ami better methods The mortahty 
should not be over 20 per cent and in some senes it has been below 
10 per cent 

PERFORATION OF DUODENAL ULCER 
This occurs much more frequently in men than in vromen The 
symptoms of this condition differ to some ertent from those of perforating 
gastnc ulcer because of the site of the perforation in the first part of the 
duodenum and wnthm the right kidney pouch of the peritoneum m 
practically every case Many ulcers formerly thought to be pylonc were 
really duodenal i e situated to the right of the pylorus and pyloric vein 
The late Sir Rutherford Morison described and drew attention to the 
importance of this pouch in 1894 * 

Sir Berkeley Sloyiuhan ' m a vahiabfe paper pointed out the direction 
m which extra vasated fluid travelled from it tow ards the appendix giving 
rise to symptoms closely simulating those of appendicitis Li the 51 cases 

> Sril iltd Joum 1691 t 9(iS 
* LaTtttt lOOI II 9oS 
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collected by liim a correct diagnosis was only made in 2, wliereas the 
primary incision Avas made over the appendix in 19 cases. Mr. Maynard 
Smith 1 gives an interesting account of an experimental and clinical 
study of the anatomy and pathology of the kidney pouch and its bearing 
on perforating duodenal ulcer. The limits of the pouch are : in front, 
the lower surface of the right lobe of the liver and the hepatic flexure 
of the colon ; behind, the peritoneum covering, the right Iddney and the 
posterior abdominal wall which slopes backwards and outwards from the 
spine, determining the flow of hquid away from the foramen of Winslow 
which, with the duodenum, forms the inner boundary. The abdominal 
wall forms the outer limit ; above, the pouch extends behind, to the right 
and in front of the right lobe of the liver. The lower boundary is less 
complete, consisting partly of the beginning of the transverse mesocolon, 
as it stretches back to the kidney and second part of the duodenum ; to 
the outer side of this a leak may occur. Maynard Smith found that 
liquid Avhich had been introduced into the kidney pouch through a 
perforation in the duodenum overflowed downwards along the outer 
border of the colon torvards and ultimately over the pelvic brim, and, in 
cases with short ascending mesocolon, the fluid passed forwards over the 
front of the ascending colon near the liver and then passed downwards 
towards the lower end of the ileum and caecum, the obliquity of the 
mesentery and the prominence of the spine preventing any Aoav towards 
the left until the pelvis had been flooded.^ 

These facts have an important bearing upon the diagnosis and treat- 
ment of perforating duodenal ulcer. Such perforations may be roughly 
divided into acute, subacute and chronic. 

In the acute a large ulcer may tear arvay from adhesions and a copious 
extravasation may occur, leading to a diffuse peritonitis. In other cases 
the extravasation may be small in amoimt and become limited temporarily 
or permanently to the kidney pouch. 

Symptoms and Signs. These are similar to the symptoms and signs of 
perforation of gastric ulcer, but the previous history, the initial symptoms 
and localising signs are most marked in the right h}’pochondrium and 
right flank, and the appendical region often becomes inunobile, dull and 
tender, so that appendicitis is often diagnosed. This condition may be 
distinguished from appendicitis by a- careful study of all the available 
evidence ; the history of a very sudden and severe onset is against appendi- 
citis, although a latent abscess may occasionally bmst and give rise to very 
sudden symptoms. Most surgeons settle the question at once by opening 
the abdomen. This is the safest plan for both diseases. The diagnosis 
is rendered more difficult because the appendix may be placed higher 
than usual and, moreover, appendicitis and perforation of a gastric 
or duodenal fficer coexist occasionally or follow one another very 
closely.^ 

1 Ibid., 1906, i, 895. 

- Russell, Wallace, and Box {St. Thomas’s Hasp. B&porls, 1897) made some similar 
observations on the anatomical importance of the “ peritoneal watersheds.” 

3 Warren Low, Bolton Carter, Lediard and Sedgwick, Watson Cheyno, quoted by 
Jlaynard Smith (foe. supra cit.), and Graham (Ann. of Surg., 1904, xl, 447). Gutch (Lancet, 
1906, i, 1243) records the case of a man of 36 who died from hieinorrhage from and perfoia- 
tion of an acute ulcer of the duodenum ; death occurred within tno days of an operation 
for the treatment of appendicitis with abscess formation. A concretion was found in the 
appendix, but the latter could not be removed. 
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A iiu«takeu diagnosis of intestinal obstruction has tiecn made, and 
‘jcienl casts are mentioned b) Locloraod ^ The rigidity, fixation 
tenderness (esfieci dly on tin. right side) and other signs of enrl^ jjeritonitis 
and the incompleteness of the constipation nn} «er\'e to pretent this 
mistake Ijeiicocj'tosis may also help 

It IS almost impossible to tell the difference between perforation of the 
duodenum and a similar condition of the pyloric region of the stomach, 
for the fluid may pass into the kidney pouch and t^a^el dovm the right 
flank exactl} as in duodenal ulcer It must not be forgotten that some 
acute diseases that niaj be confounded with gastric perforation may 
likewase be mistaken for perforating duodenal ulcer (ndc supra) In one 
cas** under my care the patient had been thought to be suffering from I^ad 
colic and had been treated with pu^ati\es for twenty four hours before 
I saw hun and found a quantity of castor oil m the abdomen 
Operation This is similar to that for perforated gastric ulcer 
The ulcer is nearly alwaja met with on the anterior aspect of the first 
part of the duodenum Sometimes it is on the posterior surface as m 
one of Mr Lockwood s cases m which the necropsy showed that it would 
not haae been seen at an ubdommal exploration ^^Tien local congestion 
and swelling point to posterior perforation this may be found and closed 
after incising the parietal peritoneum and mobilising the duodenum 
after Kocher s method (p 199) 

The perforation should be closed by means of one or two layers of 
sutures as in the treatment of perforated gastric ulcer It is especially 
important here to pass the sutures m the same direction as the asis of 
the bowel to aaoid narrowmg of the canal when they arc tied An 
omental graft may be used to fortify the line of suture and in some cases, 
where it is not possible to close the perforation or this mvolves great 
narrowing of the lumen a primary gastro jejunostomy may be necessary 
but it should not be done m other cases uule«s the condition of the patient 
IS good In most cases the patient cannot stand a prolongation of the 
operation and it is better to defer gastro jejunostomy until a later date 
and until symptoms indicate the need of it 

Prognosis Only 7 of iJIoynihans collection of 51 cases recovered and 
the first was the one operated upon by the late Jfr Dimn at Guy s Hospital 
m 1896 Later Hoynihan recorded* 66 cases with 11 deaths A short 
nreoTtnig'opOTsrrtim jMt cswes’ 

In 1910 58 operations were performed at 14 London hospitals with a 
mortality of 39 per cent * 

A H Southam* had no deaths in 34 cases operated upon within 24 
houre but 2 deaths m 6 cases operated on later 

J A UlcCreeiy * had 1 death in 10 cases of perforated duodenal ulcer 

PERFORATION OF JEJUNAL AND GASTRO-JEJUNAL ULCERS 
After about 3 per cent of gastro jejunostomies for non nialipiiaHt 
disease one or more ulcers may develop either at the anastomosis (gastro 
jejunal) or m the jejunum usually just below it (jejunal) About one third 

> Lan tl 1904 ii 908 

* Abdominal Opvrat oiu Ifl’O i 241 

* Patenon Caftne Surgery 1913. 

* Bnt IltJ Jour» 19“^ i Sa$ 

* Ann of Surg Ixxix 90 
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are gastro- jejunal and two-thirds jejunal. The efferent limb of the jejunum 
is the one most commonly affected. 

This ulceration is very difficult to cure and is apt to lead to perforation 
at any time from a few days to several years after gastro-jejunostomy. 
As a rule, this catastrophe is preceded by a normal interval 'without any 
digestive symptoms for months or several years. Then there is a period 
of indigestion with symptoms simulating those of duodenal ulcer except 
that the pain, which the patient often describes as burning, is usually 
situated to the left of the middle line about the level of the umbilicus. 
Further, its relation to food is far less striking, although it is generally 
aggravated by solid food, so that the patient limits his diet, loses flesh 
and becomes ansemic. Sometimes the pain is relieved by food, but it 
comes on again in an hour or two. Usually there are nausea and loss of 
appetite and occasionally vomiting and even hsematemesis with signs of 
dilatation of the stomach. There are often tenderness and resistance to 
the left of the umbihcus, and there may be an induration here due to 
plastic peritordtis with adhesion to the parietes, and even a cutaneous 
fistula may form. At any time signs of a grave form of perforative 
peritonitis may rapidly develop. In another class of case there is no 
period of indigestion, but the patient, who appears to be in perfect health, 
is suddenly seized ■with 'violent abdominal pain and all the signs of spreading 
peritonitis soon develop. 

Operation. In the main this is the same as that already described for 
perforated gastric ulcer, but as the patient is usually in a worse condition 
even more speed, skill and judgment are required to ensure success. The 
old scar is avoided on account of adhesions and, moreover, a wound lower 
down and to the left of the middle line gives more direct access. The 
middle third of the left rectus is spht or displaced outwards. Yellowish 
sero-pus and gas escape. Gauze rolls are passed into the loins and peMs 
and secured to the towels. These absorb the effusion while the perfora- 
tion is sought and closed. 'When the gastro-jejimostomy is anterior 
(as it often is in these perforative cases) the limbs of the jejunal loop are 
at once seen running almost vertically doiynwards from the stomach, and 
a perforation is seen either at or just below the anastomosis ; sometimes 
it is near the entero-anastomosis. It is closed with two catgut stitches, 
one penetrating and the other sero-muscular. '\^Tien the gastro-jejuno- 
stomy is posterior, the omentum and transverse colon may be so adherent 
as to be difficult to bring forwards and upwards out of the way. The 
adhesions are separated by gauze dissection and all bleeding vessels tied. 
The condition of the patient rarely allows a radical operation at this 
stage, but the size of the anastomotic opening and pylorus should he 
ascertained, so that some forecast of the futme may be made. Sometimes 
there may be time to enlarge the gastro-jejunostomy opening after 
Finney’s method of enlarging the pylorus.- The peritoneal ca'vity is 
cleansed by gauze rolls as already mentioned, but, if the extravasation 
be extensive, lavage may be chosen. The wound is completely closed, 
but in most cases drainage is established through a stab wound above the 
pubis. Through this a spht rubber tube is passed. 

Every attempt is made to cure the ulcer by careful medical treatment. 
This consists essentially of prolonged rest in bed on bland albuminous 
and fatty foods -with alkahes to neutralise the over-acid gastric juice. 
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If this fill a ndicil operation mnst be tindertaken i\heu the condition of 
the patient allow s 

The following case illustrates some of the difficulties that may be met 

Anterior Gastro-jejunostomy , Perforated Jejunal Ulcer , Suture and 
Drainage Later detachment of Jejunum , Excision ol Ulcer , 
Castro dnodenostomy Becovery 

E R mato aped 30 Tune lOOo \ntenor gastro enterostomy, elsowliere 
for p\ lone obstruction Rebel tor fo »r and a half vears Then pam m abdomen 
to left of nav''l partly relieve I bj food In \pnl 1910 sudden vetv severe pun 



Flo 0 Perforated jejunal ulcer The gastro jejunostomy was anterior and 
tl e jejunal loop had d lated the atorua had almost closed 

\ etween shoulders ns if a hnife ( ad been stuck m Could not stand up straight 
Got home with great difficulty and was in i ed for two days Since then a heavy 
sort of pain liic a stone on the left side towards nave! lister pain got more severe 

but was rehevctl by food for a tune Appetite fair Bowels very free Wasted 
For three weeks before potforation pom tinnsually severe 

On September 2 1910 at 630PM duni:^ nuctunUon suddenly felt a terrible 
burning and sharp aclung pam running downwards from n-ivel to pubes Pam 
not relieved by morphia Patient admitted to Guy a Hospital seven hours after 
perforation and abdomen opened half an honr later Large amount of sero-puru 
lent samous fluid and gas escaped Hiepelvia both flanks ani the sub-diaphrag 
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matic space on both sides were full of this sero-purulent liquid. Anterior gastro- 
jejunostomy without entero-anastoinosis found ; proximal limb of jejunum greatly 
dilated and hypertrophied. Denso adhesion between its gastric end and parictcs, 
indicating an old perforation in April. Large perforation in distal limb 1 in. below 
gastro-jejunal opening (sec Fig. 70). The latter only £ of an inch in diameter. Per- 
foration closed, abdomen washed out, and tube inserted at lower angle of wound. 
Patient did well while in hospital, but soon afterwards symptoms returned in spite of 
continued medical treatment. Readmitted once for prolonged medical treatment. 
Improved a great deal, but had not been out many days before old pain and vomiting 
returned. Burning pain and feeling of bursting. 

Operation, May, 1911 : Jejunal ulcer now adherent to the liver, detached, and 
thus opened. Pylorus almost occluded and adherent high up and far back. Jejunum 
then detached from stomach. Ulceration around stoma and jejunal ulcer exci'^ed. 
Large jejunal wound closed transversely without narrowing of lumen. Gastric 
wound enlarged up and to the right for 3 in., and joined to similar opening made 
in front of first and second parts of mobilised duodenum. Good recovery. Well for 
ten years, then pyorrhoea, symptoms of duodenal ulceration abating after three 
months’ medical treatment. The patient remained well for four j'cars, but developed a 
gastric ulcer in 1926. 

Early in 1923 Mr. Grant Massie,* acting for me in a similar case, successfully 
closed two perforations of the jejunum following anterior gastro-jejimostomy else- 
where two years earlier. One of these perforations was in the proximal limb of the 
jejunum. I subsequently excised two ulcers and abolished the gastro-jejimostomy, 
for there was at that time neither ulceration nor stenosis of the pylorus or duo- 
denum. The man did very well and has remained well over two years. 

Mr. Grant Massie studied 36 recorded cases in addition to Iiis own. 
The large majority (75 per cent.) of the perforating ulcers were jejunal, 
being less protected than those at the anastomosis. Twenty-two of the 
thirty-seven patients died, so that the mortality is very high, nearly 
60 per cent. 

Radical operations for these conditions will be discussed with the 
complications of gastro-jejunostomy. 

^ Gay’s Hospital Beporls, 1924, Ixxiv, 70 
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CHRONIC GASTRIC AND DUODENAL 
ULCER 

GASTRIt: ULCER 

2so responsible surgeon would suggest operating for acute ulcer apart 
from perforation or severe recurring haemorrhage which fortunately 
rarely complicate acute gastric ulceration The acute ulcer usually 
heaK under proper medical treatment which should be earned out 
patiently and very thoroughly m order to prevent the ulcer becoming 
large deep chronic callous and almost mtractable without operation 
This IS the surest way o! prev entmg the grave complications and sequelne 
of gastric ulcer 

On the other hand chrome gastric ulcer is very dj£5cult to cure medi 
callj and frequently calls for operation Physicians ind surgeons agree 
tint earl} operation ofiers the Iwst and often the only hope for patients 
suffering from such compbcations as perforation pyloric stenosis hour 
glass contraction and recurnng hiemorrhage but they do not agree about 
the treatment of simple unconiplicnted chronic gastric ulcer Some 
ph) sicians say that most chronic ulcers can be cured medically whereas 
not a few failures follow surgery some surgeons maintam that no true 
chronic ulcer ever heals under medical treatment although the symptoms 
may disappear for long or short intervals this is the natural history of 
the disease with or without treatment It u unfortunate that tho older 
statistics of the results of medical treatment are almost worthless owing 
to the difficulty of diagnosis before the radiologist succeeded in demon 
strating the presence or absence of gastric ulcer There is no certainty 
of diagnosis unle<s the ulcer can be (J) repeatedly shown by the radiologist 
or (2) seen and felt at operation or at post mortem examination Until 
recently it was confidently beUeved that gastnc ulcer was more common 
in women than in men now it is known that it is at least twice as common 
in men Moreover gastric ulcer was long thought to be more common 
than duodenal ulcer whereas the contrary has been proved m recent years 
Therefore it is clear that many of the gastric ulcers supposed to have been 
cured medically never did m fact exist Most of the chlorotic young 
women who were admitted to hospital for hicmatemesis never bad a 
chronic gastric ulcer Sir MiUiam Hale "WTiite^ m lOOC drew attention 
to this important fact and called this tvpe of hiematemesis gastrostans 
•icenrate statistics of the ultimate results of the medical treatment of true 
chronic gastric ulcer are badly aeeiled From a study of 6 JOO opemtjons 
for gastric and duodenal ulcer at the Mayo clinic Eusterraan* concluded 
that the end results of surgical treatment are highly fav ourable only 228 
secondary operations having been required Satisfactory results were 
obtained in 70 to SO per cent Over 10 per cent were relieved but not 
cured About 10 per cent werenobetterandsome wor«eafteroperatjon 
■Mul these are very difficult to treat 

« Lanftl t90« I 1189 

• ikt ■3t«y9 d « e 19 I x 4'* 
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About 2,000 deaths occur every year in England and Wales from 
gastric ulcerd About 16 per cent, of those admitted to hospital died 
mostly from perforation and haemorrhage.^ Apart from death, chronic 
ulceration often causes severe pain and misery, saps the vitality and 
seriously reduces the earning capacity of a great many patients, some of 
whom become chronic invahds. Recurrence of symptoms occurs in a 
large majority of cases which have been discharged, apparently cured hy 
medical treatment. Many coming to the surgeon for operation have been 
“ cured ” medically several times, often in different hospitals. Some 
improvement in the results may be obtained by earlier, more thorough 
and more prolonged medical treatment, but this is very difficult to adopt 
for poor patients. In all cases sources of septic absorption in the mouth, 
throat, nose and elsewhere should be sought and treated, special attention 
being paid to the teeth and alveoli, which should be radiographed ; 
suppuration round the roots of apparently healthy teeth is a common 
source of embolic infection of the stomach and duodenum. Whenever 
possible, six weeks’ rest on a careful diet with suitable allcaline treatment 
should be tried. Mdien the symptoms either do not abate or recur after 
this an operation should be advised. In private practice, under favourable 
circumstances, medical treatment may be given a longer trial, if the patient 
is not wasting. In many cases, especially when proper medical treatment 
is impracticable or the patient does not improve rmder it, an operation 
should be undertaken earlier. Surely it is better, safer and far easier to 
operate before the ulcer becomes large, callous, adherent and thick-walled, 
before dangerous complications develop and before malignant disease 
supervenes.® The risk of operation is small (say, 4 per cent.) compared with 
the danger of waiting (say, 12 per cent.), and the prospect of cure of a 
chronic ulcer from early operation is infinitely greater than from the most 
careful medical treatment. The earlier the operation the easier and less 
risky is it likely to be. MacCarty,^ from an experience of more than 1,400 
gastric specimens, says that the association of cancer with chronic gastric 
ulcer is so frequent that if he had a chronic gastric ulcer he would always 
consider the possibility of cancer being present and would not temporise 
with it. Referring to the great difficulty of telling whether a chronic ulcer 
is innocent or malignant, he writes : “ AVhether or not the members of the 
profession agree on the therapy to be applied to chronic gastric ulcer, it is 
certain that surgery offers the only means, with ’our present knowledge, 
of making the correct diagnosis, and certainly we have no medical or 
dietary method of treating cancer.” In 29 per cent, of 733 excised chronic 
gastric ulcers, MacCarty needed the miscroscope to settle the diagnosis 
between simple ulcer and carcinoma. An ulcer larger than 2-5 cm. in 
diameter is almost always carcinomatous. 

MTien the patient loses flesh in spite of careful medical treatment and 
there is anorexia and low acidity, exploration is to be undertaken without 
delay, for malignant disease is probable, and this can only be treated 
radically by early operation. Another important reason for exploring the 
abdomen, when medical treatment has been tried for a reasonable time in 

* Eeport of the Registrar-General, 1923. 

^ Hawkins, Med.-Chir. Trans., 1906, xc, 268; and Bulstrode, Ghir. Soc. Trans., 1903, 
986. 

Collected Papers of the Mapo GUnic, 1922, xiv, 95. 

Ibid., p. 99. 
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vam, IS that, m a good proportion of cases, the diagnosis is found upon 
exploration to be incorrect, chronic aj^iendicitis or gall stones often being 
found For these the orthodox medical treatment of gastric ulcer is 
useless, whereas a radical operation oSets a splendid and immediate pro i 
pect of cure In other cases early malignant disease of the stomach or 
bowel may be discovered while yet amenable to radical treatment 

^^^u]e much may be learnt from the history and from observation of the 
patient, it must be admitted that it is difficult to be sure of the diagnosis 
of gastric ulcer apart from such complications as pylonc obstruction 
Seiere pain m the epigastrium or left hypochondrium and below the left 
scapula, coming on immediately or witbm an hour after meals and often 
relieved by vomiting, is suggestive Definite and constant deep tenderness 
and cutaneous hyperaesthesia in those regions are more reliable X ray 
exammation by experts is getting more and more satisfactory, a crater 
or “niche” on the lesser curvature and a spasmodic “notch” on the 
greater being nearly always (bat not miariably) demonstrated when a 
gastric ulcer is present Increase of pain and tenderness often precedes 
perforation H»matemesi3 only takes place m a quarter of the cases 
but occult blood in the stools on a meat free diet is very common and 
significant 

In spite of all care, however the diagnosis often remains imcertam 
until the abdomen is opened when an accurate diagnosis can be made 
withm a few mmutes and appropriate treatment immediately adopted 
Before suggesting an exploration every care should be taken hy means of 
the usual careful systematic examinations to exclude the possibility of 
mistaking nersous renal pulmonary or other disease for gastric 
ulcer 

The successful treatment of chronic gastric ulcer depends on a careful 
combination of medical and surgical treatment upon careful preparation 
and treatment before the operation, on careful selection and akilful per 
formance of the most suitable operation in each mdi% idual case, and on 
the most careful and prolonged after treatment “ Consistent medical 
management is often superior to poor surgery ” (Eusterman) 

Choice o! Operation lu everv case the operation should commence 
as a thorough but rapid exploratiou of the whole abdomen to confirm, 
complete or alter the clmical diagnosis Appendicitis, cholecystitis or 
other disease is treated if necessary and wi<ie, the stomach and duodenum 
are very carefully inspected and palpated , if there is any dilatation of the 
first or second part of the latter the third part is examined for duodenal 
ileus If no ulcer can be seen orfelt and demonstrated no gastric operation 
should on any account be performed , an ulcer too small to be discovered 
without opening the stomach will heal under proper medical treatment 

If a definite ulcer is found the choice of operation should be made with 
the greatest care, having regard to its suitability and its probable results 
both immediate and remote It is certam that the same operation is not 
suitable for every case and that the best choice can be made only after 
careful consideration of all the facts It w vital to decide whether the 
ulcer IS gastric or duodenal, for only the former cames the risk of malig 
nancy , therefore the relation of the uker to the pylonc vein and the pylorus 
IS to te carefully ascertained The fear of present or future malignancy 



128 


CHRONIC GASTRIC AND DUODENAL ULCER 


makes it desirable to excise a gastric ulcer whenever possible without 
undue risk. The following operations will be discussed briefly ; — 

1. — Gastro-jejunostomy. 

2. — Gastro-duodenostomy (including Finney’s operation). 

3. — ^Excision of the ulcer 

(а) by cautery : 

(б) by knife. 

4. — ^Excision and gastro-enterostomy. 

5. — Sleeve resection. 

6. — Partial gastrectomy. 

7. — Jejimostomy. 

(1) Gastro-jejunostomy. For ulceration and especially for stenosis of 
the pylorus or duodenum this operation is very successful, being attended 
by a small risk (1 per cent.) and followed by a permanent cure in over 
90 per cent, of the cases. In a few cases, however, carcinoma has either 
been overlooked or has supervened with fatal result. For ulcers in the 
body of the stomach, well away from the pylorus, it has not been so suc- 
cessful, but in my experience it has usually brought immediate relief of 
symptoms ; the severe pain commonly associated vith an ulcer at or 
near the lesser curvature ceases, so that the patient can eat better and 
usually gains weight. This success is due to cessation of distension and 
spasm of the stomach and pylorus, for the new aperture, if large enough 
and well-placed, provides a readier exit for the food, so that the ulcer is 
no longer irritated and stretched : radiographic examinations before and 
after operation support this statement. These benefits are gained at the 
small risk of gastro-jejunostomy. In some cases this or jejunostomy is 
the only reasonably safe operation, for the ulcer may be so large, inacces- 
sible, adherent or invading as to be irremovable without grave risk. 
During the seven years preceding 1921 gastro-jejunostomy was a part of 
the surgical management in 82 per cent, of the operations for gastric ulcer 
in the Mayo Clinic, excluding gastric resections.^ 

The disadvantages of gastro-jejunostomy used alone are ; — 

(a) that a callous chronic ulcer may not heal in spite of the relief of 
symptoms, or healing may be long delayed in spite of appropriate treat- 
ment. 

(b) that occasionally perforation or haemorrhage may ensue in spite of 
gastro-jejunostomy. The risk of these complications is almost eliminated 
by adding excision of the ulcer. 

(c) that it is impossible to be sure at the operation whether the ulcer is 
innocent or malignant ; it is often impracticable to get a reliable specimen 
for examination, for careful histological examination of many sections from 
different parts of the ulcer is necessary to decide this important point. 
Out of 1,280 patients with gastric ulcer operated on in the Mayo Clinic “ 
during the 15 years before January, 1921, there were 195 deaths follovdng 
satisfactory recovery from the operation and at least 75 of these were due 
to carcinoma either pre-existing or following the operation. “ The evidence, 
however, indicates that in almost all of these deaths from cancer the lesion 
had already undergone malignant changes at the time of the operation.” 

* D. C. Balfour, Collected Papers of the Mayo Clinic, 1921, \iii, 72. 

= D. C^BSlfour, Ann. of Surg., 1922, Ixxvi, 40.5. 
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This experience is common to other suigcona' and points to the need for 
excision of tlie ulcer, whenever possible, e\cn at considerable increase of 
the immediate risk. Balfour- concludes that the subsequent death-rate 
of patients operated on for benign gastric ulcer, instead of being three 
times the death-rate of the general population of similar age and sex as 
he previously estimated,® is really less than twice that rate 

(2) Either gastro duodenostomy or Finney's operation combined with 
excision of the ulcer may be useful m the treatment of selected cases of 
gastric ulcer, and preferable to gaslto-jcjunostomy because it avoids all 
risk of *' ^^clous circle ” and jejunal ulceration M hen the ulcer is anterior 
and near the pylorus it may lie successfully excised while doing Finney's 
oporation of gastro-duodenostomy The mam objections to these opera- 
tions, howe\er, are that thej’ are more difficult and less safe than gastro- 
jejunostomy and, above all, that they do riot dram the stomach so well 

(3) (o) Cautery Excision. Thisjippears to be safer, less extensiv e, and 

yet more radical than simjile “ knife ” excision and may more surely 
destroy an early carcinoma In any case a piece of the ulcer w all should be 
saved for micro‘»copic examination To ovomI secondary hicmorrhage the 
cautcr}’ should not bo too hot and the coronary and pyloric arteries should 
be tied on either side of the ulcer, but even these precautions do not alw ays 
prevent secondary haimorthage when the burnt tissues separate In 329 
cases of cautery excision plus gastro jejunostomy at the Mayo Clmic, the 
mortality was only 2 12 per cent * 80 per cent of patients reported 

satisfactory results from the operation 

(3) (6) Simple Excision of a small ulcer is sometimes easy and sucocsaful, 
but recurrences have been unduly common b^pon histological examina- 
tion what appears to bo a simple ulcer occasionally proves to be carcino- 
matous J F Dobson records ten cases of resection uitliout gastro 
enterostomy Ulceration rccurrcrl in four withm tncJvc months onoof 
these dierl later from perforation Secondary gastro-enterostomy was 
successful m two, and, m another, secondarycxtiaioa with gastro jejunos 
tomy was successful ' J Sherren* bad to re-operate m U out of 9 cases 
of excision alone 3Ir ColJinson’ reported J5 casss of recurrence of 
sjonptoms following simple excisjon in 39 cases 

(1) TVf pngin n and g^tro enterostomy. Exusiou of a large, adherent 
and penetrating gastne ulcer may be a very fonuidable operation and the 
patient may not be able to stand this and gastro jejunostomy at the same 
time. Jloreovcr, excision of a part of the lesser curvature often interferes 
ivith the shape and natural peristalsis of the stomach, so that emptying is 
delayed and relief mcomplete In such cases it is often wise to perform 
gastro-jejuuostomy first and to excise the ulcer later if necessary, either 
by Imife or cautery 

(5) Sleave Resection has established a definite place m the treatment 
of selected cases of chronic gostne ulcer It is particularly suitable for 
large, mdurated,® multiple, often penetrating ulcers, especially of the 
‘ CoMttUd Vaptra oj the 3layo Ohnie, 1921. mi. 73 


• /kw iupra cil 

» D C Balfour. 4nn o/Suiy , 1919, In, 522 

* D C Balfour, ,1ns o/^urj . 1923. Imvui, 20G 

* Sni Jled Jaum . 1912, u, SW 

‘ Inlex of Projwia, 1922. p 515 
’ Jour Jm JJeJ Jwoe . lOW.lwu. 1154 

• CoUeeUd Papera of tdie 3I<tso Chnie, 1!®?, nv. 72. 



130 


CHRONIC GASTRIC AND DUODENAL ULCER 


central part of the stomach, for some high ulcers, and for hour-glass 
stomach. E. S. Judd and J. H. Lyons strongly recommend it from a 
study of 90 sleeve resections — 56 of which were for benign gastric ulcer — 
at the Mayo Clinic between 1908 and 1922. It is interesting that no 
subsequent death from carcinoma followed this operation, but this is 
probably due to its frequent adoption for the very chronic type of ulcer 
which causes hour-glass contraction and is very rarely followed by cancer. 

(6) Partial gastrectomy for chronic gastric ulcer, as advocated by Sir 
Berkeley Moyruhan, although it has been followed by a low mortality 
and good results in his skilful hands, is too difficult, drastic and dangerous 
for frequent adoption. Its mortality in most hands is much higher (7 
per cent.) than that of the other available operations, especially for an 
ulcer high up on the lesser curvature invading the pancreas or liver. It 
then becomes a very formidable operation ; much healthy stomach distal 
to the ulcer has to be sacrificed and the proximal hne of section caimot be 
far removed from the margin of the ulcer. Sloreover, it is not certain 
that the ultimate results of this extensive operation are good enough to 
justify its added risk. Some recurrences are Icnown to have followed it. 
and these are very difficult to treat after the greater part of the stomach 
has been sacrificed. 

For these reasons most surgeons prefer simjjler and safer methods such 
as some form of excision combined with gastro-jejunostomy, reserving 
partial gastrectomj^ for cases of suspected malignancy and especially for 
extensive ulceration in the pyloric segment where resection is compara- 
tively safe and very successful. The vuiter^ has used partial gastrectomy 
for two cases where duodenal ileus was associated wdth gastric or duodenal 
ulcer. Sometimes end-to-end imion can be safely made after the resection. 
(Schoemaker), but as a rule vdde resection is ad^^sable on accomit of the 
fear of existing malignant changes in the ulcer, and then it is easier and 
safer to make the anastomosis between the upper cut end of the stomach 
and the side of the jejunum, either in front of or behind the colon : the 
former is the better plan if malignancy is suspected. 

(7) Jejunostomy. Jejimostomy has a distinct place in the treatment 
of very grave cases of gastric ulcer where other operations are too serious, 
and particularly in those cases where there is extensive ulceration (espe- ' 
cially affecting the upper parts of the stomach) with much adliesion or 
invasion of the neighbouring viscera. Under these circumstances jejunos- 
tomy has often proved a life-saA^ing measure, allowing the patient to be 
fed and giving complete rest to the stomach with great relief of pain. In 
some cases it is an advantage to perform gastro-jejunostomy at the same 
time. If necessary, a more radical operation can be carried out when 
the patient’s health has improved. 

OPERATIONS FOR GASTRIC ULCER 
Cautery Excision 

In 1914, D. C. Balfour^ introduced this method of eradicating small 
accessible peptic ulcers without making the unnecessarily large openings 
which followed excision Avith the Icnife or scissors, openings Avhich were 
difficult to close satisfactorily Avithout deformity or disturbance of func- 

' Ouy's Hasp. Reps., 1926, Ixsvi, 158. 

2 Surg., Gynoes. and Obst., 1914, xix, 528. 
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tion Since then he has employed this excellent method for 725 cases of 
peptic ulcer and has given us the valu'tble results of his experience *• He 
has successfully applied the method to (1) small gastric ulcers lu any 
situation (2) ulcers of any size in a situation of difficult accessibility, and 
(3) bleedmg gastric or duodena) ulcers He states that 

‘ Xinety per cent of all gastric ulcers invohe the lesser curiature and 
since a large percentage are small the cautery has a ivude applicabilitj 



Flo 71 Cautery Mcia on ot a ptwtfrtor m dgastr c I Jeer JOiadiJig the pancreas a sbee 

of which has been removed mth the nicer (After D C Balfour and J Mayo) 


The method originally proposed for cauteiy excision of these smalt ulcers 
has been followed that is reflection of the gastro hepatic omentum 
exposing the peritoneal aspect of the ulcer aiul accurate location of the 
crater of the ulcer by palpation the perforation of the centre of the crater 
by a Paquelin or electric cautery continuing the burning until the crater 
18 completely destroyed closing the opemng by chromic catgut sutures 
and following this procedure with a gastio enterostomy The opening to 
’ ColUcitd Pajurt oj rt« Hajo Clime xv 9S 
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be closed is, therefore, not larger than the crater itself ; it is closed with 
ease, and in the entire series of cases there has been no evidence of 
leakage. The success of the operation is, of course, dependent on the 
accurate localisation of the crater of the ulcer, and it should be emphasised 
that the crater of the so-called lesser curvature ulcer is seldom on the lesser 
curvature ; it is usually on the posterior wall. 

“ Ulcers with medium-sized craters, that is, between 1 and 2 cm. in 



Fig 72 Cautery excision of posterioi midgastnc ulcer. The gastric uound is closed 
and a flap of omentum is passed behind the stomach and sutured there. The opening in 
the lesser omentum is then closed. (After W. J. Mayo ) 

diameter, may be malignant without visible evidence. Because of this 
possibility, the crater should be exposed to view by opening the stomach, 
and an excision made by the cautery knife, as suggested by Sistrunk. The 
portion of the stomach containing the ulcer is first mobfiised, the gastro- 
hepatic omentum is dissected free, the site of the ulcer encircled and 
marked by traction forceps, and the crater accurately palpated. At the 
edge of the crater an incision is made. The crater of the ulcer in its 
situation on the posterior wall of the stomach is then visuahsed, excised ^ 
■with a cautery knife, the opening closed in an anteroposterior direction, 

^ It is then examined microscopically for evidence of carcinoma. 
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and the suture Ime covered by the pcrttooeal flap The operalioa is 
completed by a gastro-enterostomy ^Vhea ulcers of this si 2 e between 
1 and 2 cm are near the pyloric end of the stomach and can easily be 
mobihsed partial gastrectomy is the operation of choice but if they ate 
distant from the pylorus our experience thus far has been that local 
excision by the cautery and a gastro-enterostomy give such excellent 
results vrith such a small operative mortahty that one hesitates to employ 



Fia 73 Esc s on of a gasfrjc ulc«r the gnstr c and pjcior o vcssct* hare been t ed 
and tbe lesser onjentnin tl t de«J and detached froih the lesser cnrvntnre 

an operation of distinctly greater nsk Cautery excision combmed with 
gastro-enterostomy has been performed in the Clinic in 329 cases of gastric 
ulcer with an operativ e mortality of 2 12 per cent a lower mortality rate 
than has been associated with any other type of operation performed for 
gastric ulcer in the Climc In one senes of 148 consecutive cases the^e 
was no operative mortality Eighty per cent of the patients report satis 
factory results from the operation Fourteen per cent are only slightly 
improved 4 per cent failed to denve any relief and 1 1 per cent are 
known to have developed ulcers subsequently 
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“ Ulcers over 2 cm. in diameter, as shown by MacCarty, should be 
regarded as malignant or potentially malignant. Partial gastrectomy is 
unquestionably justified in these cases, gastro-intestinal continuity being 
re-established by whatever method best meets the individual case. These 
large ulcers may, however, be in such a difficult situation that resection is 
not warranted. For example, large ulcers high on the lesser curvature, 
while not suitable for resection, may be thoroughly cauterised with little 
risk. We have dealt with a number of such cases in this manner with 
surprisingly good results, even when a gastro-enterostomy has not been 
performed at the same time. In some, excision of the ulcer vdth the 
cautery (which may have been only partial) has been combined with 
jejunostomy, as suggested by Moynihan, and catheter feeding continued 
until healing has taken place. I believe there is a larger field for tliis 
operation than we have realised, and that Moynihan has dravm our 
attention to a very useful method of dealing with these awkwardly- 
situated ulcers. 

“ In the series of 725 cases of peptic ulcer in which cautery excision was 
performed there have been 1 • 1 per cent, of recurrences of ulcers, including 
gastro-jejunal. There is apparently no greater tendency for an ulcer to 
recur at the point of excision (providing, of course, that the ulcer has been 
satisfactorily excised) than at any other j)art of the stomach. The fact 
that in 725 cases we have seen no evidence of a tendency for an ulcer to 
develop at the point of excision would disprove any theory, or fear, that 
the cautery, of itself, may give rise to ulcer, hlann has demonstrated that, 
after extensive excision of the gastric wall by the cautery, healing was so 
perfect that it was impossible to detect where the excision had been made, 
and we have observed in patients operated on for other conditions at 
various intervals after such excision, that the same perfect healing has 
taken place. This small percentage of recurrences of ulcer following local 
excision and gastro-enterostomy is not of itself an argument for routine 
gastrectomy in gastric ulcer. . . . The cautery is a useful adjunct in the 
management of ulcers on the posterior wall of the stomach, particularly 
when they are adherent to the pancreas. In these cases it is necessary, in 
order to secure good end-results, to separate the stomach from the pan- 
creas ; the edges of the opening are then excised with the cautery, and the 
area on the pancreas thoroughly seared.” 

Simple Excision 

This operation may be very difficult, especially when the ulcer is high 
and adherent on the lesser curvature or posterior wall of the stomach. 
Large ulcers invading the liver or pancreas are usually irremovable without 
undue risk to the patient’s life, and for these it is better not to attempt 
anything beyond gastro-jejunostomy or jejunostomy and prolonged 
medical after-treatment. The abdomen is opened through a left para- 
median incision beginning in the left costo-xiphoid angle and extending 
below the navel. 

As usual, the abdomen is thoroughly but quicldy explored, the 
appendix removed if time permits, and the stomach and duodenum care- 
fully examined before any attempt is made to remove an ulcer. The 
round figament is clamped, divided and used as a tractor^ to draw the left 
^ E. S. JuddandF. W. Rankin, Collected Papers of the Mayo Clinic, 1823, xv, 107. 
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lobe of the h\cr upwards out of the waj Adhebions are separated and 
any bleeding vessels are tie<l 

(1) ]J tie ulcer is hmitel to il e anhr one ill of lie stomach it is picket! 
up with the fingers and thumb of the left hand while the right hand 
appl es a strong chmp well behind it An assistant holds the clamp and 
draws It downwards and to tie right Packs are carefully placed to 
protect the peritoneum and the edges of the wound an 1 an incision is made 



F o 74 Ftc $ on of a gastric ul er Here a H ngte ciamp a Bicect Tlie ulcer I na 
been ex sed an 1 (be wxiund » reodx for suture 


around the ulcer and about half an inch away from it “When the clamp 
has been properly placed the hps of the gastric wound project about an 
inch bejond it so that the wound may be easily closed without shifting 
the clamp Two contmuous sutures of fine catgut ate \ sed one pierces 
all the coats an 1 is drawn and held taut throughout to prevent bleeding 
the other is mserte 1 after the clmnp has been removed and its insertion is 
facilitated by traction upon the lower end of the deep suture which is 
temporarily left long for this purpose (see Fi^ 74 and 78) 
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(2) When the ulcer is upon the lesser curvature, the lesser omentum is 
dmded at a bloodless part well above the ulcer and any enlarged glands 
that may be j^resent. The gastric and pyloric vessels are then tied and 
divided above and below the ulcer. The fingers of the left hand are passed 
through the opening in the lesser omentum and the ulcer is thus grasped 
and brought down for the application of traction forceps or clamps. 
Judd and Rankin^ hold the stomach up with several traction forceps, 
applied near the ulcer. The latter is accurately located and outlined by an 



Fig. 75. Excision of a posterior gastric ulcer without the aid of clamps, the empty 
stomach being held up by forceps ; the gastric wound is made and closed little by little, 
a large gaping wound being thus avoided. (After E. S. Judd and E. Banltin.) 


incision through the sero-muscular coat. A small opening is made in the 
mucosa just below and in front of the ulcer. The deep suture, picking up 
the mucosa, is started at once and continued up as the mucosa is gradually 
divided on either side of the ulcer, so that the opening is closed immediately, 
without gaping or leakage. In some cases a single strong curved clamp is 
very useful, the stomach being rotated so that the tips of the blades can 
reach well beyond the posterior inferior extremity of the saddle-shaped 
ulcer. A pack of gauze is introduced behind the stomach, and the ulcer 
is excised as already described {see Figs. 73 to 75). 


* Loc. supra cit. 
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l^Tien the ulcer is large and not easily accessible two clamps are 
necessary and are applied from above down on cither side of the nicer 
It IS an advantage to have the left one ba}onet shaped to dodge the left 
costal margin The nicer is excised without approaching too near the 
greater curvature The clampe are approximated and the large wound 
thus left 13 closed with tuo layers of sutures This may be very difRcult 
as regards the posterior part of the nound MTienever possible a con 



tmnons Connell suture of catgut is latroduced and remforced by a con- 
tinuous Lembert or Cushing suture 

The sewmg is commenced at the posterior inferior angle of the wound 
IVhen the wound extends far down upon the posterior surface of the 
stomach it may be almost impossible to insert the serous suture m the 
usual \\ ay The posterior inferior angle of the wound is seized vath tissue 
forceps and drawn downwanis and forwards while an ordmary continuous 
piercing suture is rapidly inserted &om below upwards as far as the lesser 
curvature The needle is then passed under the last turn and laid aside 
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while a Connell suture is introduced from below up from within the 
stomach. This “ loop on the mucosa ” suture buries itself so that none 
of it is seen on the serous surface and there is no risk of leakage along it. 
AVhen the lesser curvature has been reached the needle, after passing from 
within out on to the serous surface on the left of the wormd, is laid aside 
while the deep suture is completed after Connell’s method. The second 
suture is then completed as a serous sutirre [see Figs. 76 to 78). 



Fig. 77. Excision of gastric ulcer. The posterior continuous (Connell) 
suture IS being inseited from within the stomach. 

As a rule a posterior ulcer is near the lesser ciuvature and is best 
excised after dividing the gastro-hepatic omentum and rotating the 
stomach. 

Sometimes an ulcer low on the posterior wall of the stomach is best 
approached from below through the gastro-colic omentum. Occasionally 
the opening left after removing the ulcer can be extended downwards and 
used for posterior gastro-jejunostomy. 

(3) Transgastric Excision . — Sometimes adherent ulcers on the posterior 
wall of the stomach cannot be reached satisfactorily either through the 


! 
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lesser omentum or gistro-tolic ligament or lioth Tien tra)isgasmc 
13 indicated 'SV J Mayo* gites a good account of tins opera 

tion 

' The gastro hepatic and gastro colic omenta are opened. abo\ e and 
below the ulcer Gauze protection is introduced, adhesions are carefully 
separated and if possible the nicer surface is cut free from the postenox 
attachments without opemng the stomach A piece of gau/e is packed 


r 



Fjc 78 Fscisimi of gastric ulcer The first nod second 
Butoies are ueatlj completed 

into the denuded area behmd, and m all but one of our cases this temporary 
pack was adequate to stop ha’inorrhage mthout the ligation of vessels 
The anterior wall of the stomach is opened and with the fingers behmd, 
the entire ulcerated surface is pressetl through the anterior mciston and 
the ulcer excised The gap is sutured with through and through sutures 
of chromic catgut from the mucous side transversely and this suture hne 
18 further protected by several mattress sutuiea applied from the mucous 
side The anterior wall of the stomach is then closed Several rubber 
' Pilcher L 0713 lihniiltd J<n(rn,llIaY 1907 
» Ann ofSurg 1910 lii “97 
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tissue drains are carried down behind the stomach and brought out at the 
upper end of the abdominal wound as a safeguard ” {see Fig. 79). 

Sleeve Resection. 

The pyloric, gastric, and the right and left epiploic vessels are divided 
between ligatures at selected points on either side of the ulcer. The 
lesser omentum and the gastro-colic ligament are divided (above and below 
their contained lymph glands), thus opening the lesser sac of the peritoneum 



Fig. 79. Transgastric excision of a posterior gastric ulcer (after Mayo). A Connell 
continuous suture is being inserted after the ulcer has been excised. 

freely, and the hand is introduced to examine the posterior waU of the 
stomach for adhesions. If these are sbght they are separated at this 
stage and a large, broad pad of warm moist gauze is passed behind the 
stomach to hold it forwards. Two pairs of clamps are then carefuUy 
applied on either side of the proposed line of section and the stomach is 
divided close to the outer side of each central clamp, leaving enough 
stomach projecting beyond the pyloric and cardiac clamps to allow easy 
insertion of the first or posterior half of the sero-muscular suture after 
these clamps have been approximated, and a deep continuous suture of 
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No 1 catgut 13 begun at the upper border of the stomach and is contmned 
down to the greater curvature It pierces all the coats, is earned up m 
front of the stomach and finishes at the pomt of origin on the lesser 
curvature The sero muscular sntnie is then completed in front 

MTien the ulcer is very adherent behind it ts an advantage to divide the 
stomach first on the pj lone side of the ulcer then to draw the middle part 
of the stomach forwards and to the left so that the ulcer can be gradually 
separated from the pancreas The aid of direct vision is im aluable It is 
generally necessary and wise to shaxe off some of the pancreas with the 
ulcer, remembering that otherwise there is considerable nsk, of opening 
the latter and causing a troublesome and dangerous leak of the gastric 
contents 

If the cardiac or left section has to be made very high up it is a great 
advantage to insert the sero muscular suture before this section is made, 
for the part to be removed makes a valuable tractor as m the operation of 
partial gastrectomy ^VheR the anastomosis has been completed the 
openings in the omenta above and below the stomach are closed 

PARTIAL GASTRECTOMY 

Partial gastrectomy for simple ulcer may be carried out m one of the 
ways described and figured under cancer of the stomach If the diagnosis 
IS ceitam one of the less extensive resections is earned out but m many 
cases the exact nature of the ulcer is so doubtful that it u best to err on 
the safe side by adopting wide resection m these cases 
DUODENAL ULCER 

When duodenal ulceration recurs m spite of patient and persevering 
medical treatment an operation is indicated in order to save the patient 
from the grave risks of severe haemorrhage and perforation and also to 
prev ent him from drifting into chronic invalidism Unless there are grave 
constitutional reasons against any operation the risks of operating for 
duodenal ulcer are less than those of conservative treatment and this is 
especially true of hospital patients who are unable for economic reasons 
to carry out prolonged and adequate medical treatment It is fortunate 
that there is little risk of mabgnaat disease developing in a duodenal ulcer 

Gastro yejunostomj has been very succissfiil in the treatment of this 
disease, caxryiqg but a small risk of death fsay 1 5 per cent .) and ofFennj: 
a very good chance of cure (over 90 per cent ) * In a few cases however 
vicious Vomiting yejunal ulceration or recurrent hemorrhage may follow 
the operation For these reasons some suigeons have adopted other 
measures m selected cases For duodenal stenosis in the absence of 
troublesome adhesions or active ulceration especially on the posterior 
surface of the duodenum Finney s operation has been very successful 
Ulcers on the anterior wall have also been successfully excised during the 
performance of this operation In similar cases gastro duodenostomy has 
been performed and these operations have the ment of almost certainly 
avoK^g vicious circle jejunal or marginal ulceration and also recurrent 
hiemorrhage if the ulcer can be excised at the same tune They, however, 
have the disadvantage that they do not as a rule dram the stomach so 

‘ CoSeeled Paper* of the Maj/o Cluite 1984 xrj 60 endVV J M^to Svrg^Opn and 
Obffel 1X315,241 
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Fig. 80. Excision of an anterior duodenal ulcer. A curved or straight incision 
pai'allel to the axis of the boivel and dividing the p 3 'loric sphincter is a good one. 



Fig. 81. Excision of an anterior duodenal ulcer. 
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thoroughly nor do they allow the alkaline contents of the duodenum to 
enter the stomach so freely to check and neutrahse the over-acid gastric 
secretion. Moreover, they are not so easy nor quite so safe as gastro- 
jejunostomy. For certain cases the ulcer-bearing segment of the duo- 
denum has been excised with end-to-end or end-to-side union. The 
above objections apply with added force to this operation. 0. A. Pannett^ 
has recorded an interesting study of this operation ivith 16 recoveries iu 
18 cases. The present writer has used this method successfully iu three 
selected cases. MTien hmmorrhage has been a prominent feature before 
the operation, it is particularly important to apply some local treatment 
to the ulcer at the time of performing the gastro-enterostomy. The ulcer 
can be excised either with knife or cautery or it can be under-run and 
invaginated by catgut sutures. In some cases this local treatment has 
to be applied at a second operation when haemorrhage has occurred after 
gastro-jejunostomy. With the idea of diminishing the amount of acid 
secreted, partial gastrectomy has been advocated as a treatment of 
duodenal ulcer, but this seems to me too severe an operation, especially 
as the results of simple gastro-jejunostomy vnth local treatment of the 
ulcer in selected cases has been so very successful, and as there is no 
fear of mabgnant disease supervening upon a duodenal ulcer. In 6,66.3 
operations for duodenal ulcer at the Mayo Clinic,^ gastro-enterostomy was 
performed in 86'36 per cent., pyloro-plasty or gastro-duodenostomy in 
4’07 per cent., excision alone in 3'9 per cent., and partial gastrectomy in 
only 0‘45 per cent. 

H/EMORRHAGE FROM GASTRIC AND DUODENAL ULCERS 

Severe hmmorrhage takes place in only about a third of the cases ® 
of ulceration of the stomach and duodenum, and even then it is usually 
a late symptom, although it is sometimes the first sign of an acute ulcer. 
It is needless to say that there are other causes of hsematemesis and 
melaena, such as congestion of the mucous membrane due to cirrhosis of 
the liver or heart disease, cholecystitis, chronic appendicitis, splenic 
ansemia, carcinoma of the stomach, and various diseases of the blood. 

It is not very easy to estimate the percentage of deaths from haemor- 
rhage in cases of gastric ulcer under medical treatment, for the fatalities vary 
inversely with the duration and thoroughness of the treatment. Dr. 
Bulstrode * collected the records of 500 cases of gastric ulcer admitted into 
the London Hospital between 1897 and 1903. He found that 2*5 per 
cent, of these patients died from haemorrhage. 

Dr. Hawkins and Mr. Nitch" found that less than 1 per cent, of 419 
consecutive cases of gastric ulcer collected from the records of St. Thomas’s 
Hospital died of bleeding. 

These figures show how efficient medical treatment for bleeding may be 
if carefully carried out, but mifortunately it is not practicable under 
existing circmnstances to treat all the poor subjects of gastric ulcer by 
rest and dieting for the long time that is necessary for erne. Too often 

* Bnt. Journ. of Surgery, 1924, xii, p. 273. 

- D. C. Balfour, Collected Papers of the Mayo Clinic, 1924, xvi, 7.5. 

^ H. J. Paterson, Lancet, 1924, i, 543. 

* Clin.^Soc. Trans., 1903, p. 86. 

s Royal Med.-Chir., Soc. xc, 269. 
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they have to return to work before the nicer is healed , therefore, it is not 
surprising that relapses are so frequent 

It should be remembered also that a timely operation for the relief 
of recurrent haemorrhage may not only arrest the bleeding, but may lead to 
healing of the ulcer and prevention of perforation and other complications 
and sequel® which, although they may not always be immediately fatal, 
yet shorten or spoil many li\ es 

That hsemorthage is an important cause of death is shown by the 
followmg facts Dr Wall^ found that of the cases of gastric ulcer with 
bleeding as a symptom 6 pet cent of the women and 12 6 per cent of the 
men over thirty years of age died from hsemorrhage alone. hlacNevm 
and Hetnck (quoted hy Hale IVhite ®) state that of 55 cases of undoubted 
gastric ulcer, shown at a post mortem examination, which died from 
either perforation or hiemorrhage, 25 died from htemorthage Dr J 
J Conybeare * mvestigated the records of over 600 cases admitted 
into Guy’s Hospital between 1911 and 1920, for haemorrhage from 
an acute or chronic gastric or duodenal ulcer and found that the 
mortality under medical treatment was 2 5 per cent H J Paterson,* 
however, studied the records of some of the large London hospitals and 
calculated that 1 1 pet cent of those cases admitted for severe haemorrhage 
and treated medically died from bleeding 

The ulcers which give rise to senous hemorrhage are usually situated 
on the posterior wall of the stomach and near the lesser curvature The 
character of the ulcers is very variable They may be small and quite 
superficial, or deep and adherent to structures outside the stomach, leadmg 
to ulceration of large vessels such as the coronary pyloric, gastro-epiploic, 
hepatic, splenic, gastro duodena) or even the aorta In some cases more 
than one idcer or erosion are present , in others the ulceration may be m the 
duodenum, or no ulcer may be discovered or even exist 

Sir William Hale ^Vhlte * collected 29 cases of “ gastrostasis " or the 
oozing of blood from tbe mucous membrane of the stomach Only two 
of these patients were males and most of them were women well under 
forty years of age Although this condition is rarely fatal under medical 
treatment, 8 deaths occurred m 24 cases treated by operation a mortahty 
of27 Spercent Careful examination and “ interval ” operation generally 
reveal chrome appendicitis, cholecystitis or some other source of sepsis m 
the shd/^sea 

Treatment Bleedmg may take place from (c) acute or (6) chrome 
ulcer 

(o) Bleedmg from an Acute Ulcer may be the first abrupt sign of 
the disease and may be severe It is rarely fatal, but usually ceases 
spontaneously, may never recur, and the patient soon recovers from the 
resulting It la clear that no one should advise an operation m 

such cases, especially as no visible lesion may be found even when the 
stomach is opened and carefully eiamined In other cases, erosions, 
weeping areas or minute but deep ulcers have been found Absolute rest, 
morphia, with only a little -Bater, ice and adrenalin chloride by the mouth 

‘ dm Soe 7VaM,lS03,p DO 

* Lanca 1906.11, U89 

* Zoned jl924 i. 645 

* Ibid , p 643 

* Loe tupra cil 
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and rectal salines are generally sufficient. Blood transfusion is sometimes 
necessary and increases the coagulability of the blood and thus tends to 
arrest haemorrhage as well as to make up the loss already sustained. 
Haemoplastin or horse serum may be injected subcutaneously, or 5 c.c. 
of a 10 per cent, solution of calcium chloride intravenously to hasten 
clotting. The chances of arrest of haemorrhage and recovery are much 
greater without an operation, which, experience has clearly shown, greatly 
adds to the patient’s peril. Operation during the bleeding is too dangerous, 
and after it has ceased it is unnecessary and meddlesome, for the bleeding 
may never recur as the ulcer usually heals under careful medical treat- 
ment ; but if radiography shows that the crater of an ulcer does not 
disappear under three months’ medical treatment it is wise to operate, 
to prevent recurrence of and perhaps death from bleeding. 

ip) Bleeding from a Chronic Ulcer is quite different, for chronic ulcers 
heal with difficulty even under a careful and prolonged medical treatment, 
so that an operation in a quiescent period is strongly indicated both to 
prevent the recurrence of bleeding and to cure the ulceration. 

In the majority of cases of gastric ulcer bleeding is shght or even 
microscopic, causing an increasing anaemia but not a grave emergency. 
Failing medical treatment an operation is indicated. Usually moderate 
or severe haemorrhage is intermittent, and it is very rarely wise to operate 
during an attack, for it is safer to operate early in the interval before a 
grave or fatal recurrence can take place. A radiographic exa mination must 
be made without delay to prove the presence of an ulcer and to locate it. 
'\^Tien the bleeding has been very severe, and especially when the ulcer is 
in the duodenum, at the lesser curvature of the stomach or at the pylorus 
where large vessels are lilcely to be eroded, it is wise to operate after one 
attack. Sometimes a large vessel such as the gastro-duodenal, splenic, 
aorta or vena cava is opened, the patient is so very ill or death takes place 
in such a short time that an operation is out of the question. Occasionally 
when the bleeding is very severe, especially from a duodenal ulcer, and the 
patient very ill with all the signs of severe haemorrhage, which do not abate 
under absolute rest and medical treatment, it is very difficult to decide what 
to do ; but Paterson’s ^ opinion is probably right “ that it would be well 
within the mark to state that, of the patients who bleed severely and 
repeatedly and are treated medically, not more than 1 in 9 would die, 
while of those treated by immeffiate operation, 1 out of 3 would 
probably die.” H. Finsterer ^ advocates operating early in the attack 
of severe hmmorrhage, often performing partial gastrectomy, and 
claiming a low mortality (5-5 per cent.) when the operation was 
undertaken within forty-eight hours of the onset of bleeding, but surely 
gastrectomy is too severe and drastic under these circumstances. The 
writer has been glad to limit his few operations undertaken during severe 
haemorrhage to infolding the ulcer and tying the entering vessels, and 
success has been attained in some apparently hopeless cases, the whole 
operation being performed speedily and lasting not more than twenty 
minutes. Blood transfusion can be performed at the same time if a suit- 
able donor can be obtained at short notice. In these cases gastro-jejunos- 
tomy if necessary can be done later with less risk. 

^ Loc. svpra cit. 

^ Med. Klin., 1922, xviii, 861-S63. 
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Operahon. Neatly always rt is safer to wait for an intermission 
anti until the patient has ralhed The incision in the epigastnum must 
be free and paramedian 

The stomach, and duodenum are carefully esammed by inspection 
and palpation The stomach is sometimes so distended with gas and 
blood that a proper esammation is* impossible until a stomach tube has 
been passed by an assistant Special attention is paid to the lesser 
curvature and pyloric regions A greyish nhite depression, induration or 
adhesion often mdicates a chronic ulcer Occasionally sev’eral ulcers are 
found, sometimes one on the lesser curvature of the stomach and another 
m the duodenum If bleeding is in progress the ulcer is at once invaginated 
mth two contmumis catgut sutures Tbe first pierces all the coats of the 
stomach after Connell’s method about a quarter of an inch away from the 
edges of the ulcer l^Tien this is drawn tight it should stop all bleeding 
from the ulcer , a second or sero muscular continuous suture is added If 
it 13 difficult to reach and secure a saddle-shaped ulcer high on the lesser 
cunature, some of the fibres of the left rectus are divided and the left 
costal margin is retracted while the lower part of the stomach is grasped 
and drawn downwards and to the right by an assistant The coronary 
and pylonc arteries are tied and the lesser omentum mcised so that the 
postenor part of the ulcer may be brought forward into view and treated 
as already indicated IVhen an ulcer ou the lesser curvature is widely 
adherent to or m\ade3 the Iner, it should not be detached but if possible 
the \ eosela approaching it should be tied Similarly an ulcer of the stomach 
or duodenum may m^ade the piucreas, so that it is impossible to under 
run Its ^es3eI3 m the usual way In such cases the approaching arteries 
should be tied the gastroduodenal or pylonc can be tied just above the 
duodenum and the right gastroepiploic just below the pylorus 

D C Balfour* strongly advocates the radical and duect treatment of 
all ulcers which are known to have bled severely, for recurrence of bleedmg 
after gastro jejuuostomy is known to take place m 13 per cent of these, 
whereas it occurs m less than 1 per cent after the ulcer has been destroyed 
or removed It is also important to remove gastric ulcers owing to the 
danger of mabgnancy 

In most cases gastro jejiinostomy is performed, for it is very valuable 
in arrestmg hsemorrhage, m preventing its recurrence, and m promotmg 
the healing of the ufeer tlhen no ufeer can 6e discovered 6y catefuf and 
speedy inspection and palpation no operation must be performed on the 
stomach, but some indirect cau'se of bleeding sought, such as splemc 
amemia, chrome appendicitis, cholecystitis or cirrhosis of tbe liver As a 
rule, the radiographic examination will have shown whether an ulcer is 
present or not 

Many other methods of dealing directly with the bleeding area have 
been tried but none of them is so speedy, simple and efiectual as mfoldmg 
and ligation of vessels m the manner described above Excision, bgation 
and cauterisation of the ulcer may be mentioned, but even if the bleedmg 
spot 13 found these methods are difficult and tedious, and add greatly to the 
patient’s peril by increasing shock m a subject already exhausted by 
hfcmorrhage Exploring the intenor of the stomach ^hen no ulcer is 
feekblc is to be specially condemned, for no ulcer or definite bleedmg 
spot may be found, and the operation is nimecessarily prolonged 
' Co[ktUd Paptn o/ tk* Uayo diiuc. 1922. xiv, 63 
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CHAPTER VII 


GASTRO-JEJUNOSTOMY' 

In this operation a direct communication is made between the stomach 
and the jejunum. The anastomosis may be either anterior or posterior 
as regards the stomach and transverse colon. Although the operation is 
a very valuable one in suitable cases, it should only be performed after 
careful consideration. The immediate risk is now so slight that it may be 
performed without adequate reason ; therefore, it is most important to 
consider the indications for and against the operation. It should never be 
performed except for demonstrable organic disease or obstruction of the 
stomach or duodenum, for, apart from these, the operation is not only 
useless but may be very harmful in its ultimate results. 

It is necessary to refuse the operation in late cases of growth, and 
particularly in all cases of gastric neurosis, gastroptosis or chronic dilata- 
tion. To perform gastro-jejunostomy for the crisis of locomotor ataxy or 
the vomiting of early phthisis can only be due to gross carelessness in 
diagnosis. These and similar mistakes show that this valuable operation 
has been abused. When exploration of the abdomen fails to reveal an 
adequate cause for the operation it should not be performed, but some 
other cause of the symptoms must be sought, especially disease of the 
appendix or gall-bladder. A general careful exploration must be made. 

On the other hand, the operation is too long deferred in many suitable 
cases. Both the immediate and the ultimate results are much better if the 
operation is performed at the right time, and years of misery may be 
prevented by more careful examination of the stomach, especially by 
radiography. In other cases a timely exploration will at once prove that 
a gastro-jejunostomy is strongly indicated. 

Indications. (A) Selected cases of gastric and duodenal ulceration, 
(i) In most cases of pyloric or duodenal stenosis due to contraction of a 
healed ulcer, but in some of these cases without much dilatation, especially 
in women, gastro-duodenostomy is to be preferred. Delay in emptying 
and dilatation of the stomach are shown by the vomiting of large quanti- 
ties of characteristic material, by examination of the gastric contents 
withdrawn by means of the stomach tube at intervals after a test meal 
and, especially, by X-ray examination. The operation should be imder- 
taken long before there is great dilatation of the stomach, much wasting 
or such late symptoms as gastric tetany. In slight cases as shown by 
Maylard the symptoms of obstruction are intermittent, an attack being 
brought on by overwork, mental fatigue or indiscretion in diet, and 
abating as soon as the patient rests under medical treatment. Gastric 
tetany is nearly always due to pyloric stenosis and then calls for prompt 

1 To be accurate, the term gastro-jejunostomy should be used for union of jejunum 
to stomach, gastro-duodenostomy for union of duodenum and stomach. The term 
enterostomy, which has been carelessly used for either of the above operations, should be 
dropped. 
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gastro jejunoatomf, for delay zBay be fatal I remember a patient dying in 
a spasm duni^ the night before the day fixed for her operation The 
prognosis after operation is not nearly so grave as used to be thought, and 
Moynihan reports fourteen operations for it without a single death The 
an®sthetio stops the spasms but a few may occur after the operation 

(u) In all cases of chronic or relapsing ulcer of the duodenum, whose 
symptoms have not been abobsbed ly complete rest from work for three 
months with careful dieting and medicinal treatment, or where symptoms 
recur after such treatment In certam cases the operation has to be under 
taken earlier, for adequate medipal treatment may not be practicable on 
account of poverty or mtolerance, or the patient may not do well under it 
but may waste, bleed or develop signs of dilatation 

(in) For recurrent hemorrhage from chrome gastric or duodenal ulcers 
Gastro-jejimostomy la the speediest, simplest and most efficient way of 
preventmg haemorrhage m these graw cases In most cases cautery or 
knife excision or infolding of the ulcer should also be done to prevent 
recurrence of bleeding or the onset of caremoma m a gastric ulcer It is 
rarely wise to operate durmg severe haemorrhage 

(iv) In a few cases of perforating ulcers m the same area or at the 
neck of an hour glass stomach sutnrmg narrows the passage to a serious 
extent, or, from the size of the ulcer healing may be expected to do the 
same , but Ellsworth Elliot and MacCallum * exprimenting on cats and 
dogs respectively, found it difficult to produce permanent nairoivmg of 
the duodenum by excismg fairly large portions of its wall and suturing 
the large perforations thus made Primary gastro jejunostomy can rarely 
be borne, and even seconda^ gastro enterostomy fecomes necessary m 
only about a quarter of these cases 

(v) In certam cases of chronic ulceration of other parts of the stomach, 
when symptoms persist m spite of careful medical treatment and where 
excision IS impracticable without grave risk on account of the extent, 
position or adhesion of the ulcer which may be invading the pancreas or 
liver The excision of such an ulcer may be a very formidable and 
dangerous operation so that gastro jejunostomy is easier and safer, 
although it may not seem so good 1 have found it very efficient m 
immediately rebevjDg the severe pain commonly associated with ulcers 
on the lesser curvature It also undoubtedly promotes healing Once I 
had to open the abdomen a year later for mteatmal obstruction and I 
found only a small scar where there had been a hrge ulcer on the lesser 
curvature In one patient, however, although the pam ceased at once 
and the patient gamed weight and unproved almost out of recogmtion, 
severe hsemorrhage suddenly came on six months later and recurred I 
then removed the ulcer, which is m the Museum at Guy s Hospital and 
shows a bristle in the perforated gastnc artery The patient made a good 
recovery and has reraamed well for years The gastro jejunostomy 
openmg was a large one and had not narrowed by the time of the second 
operation. In most cases cautery or knife esiision of the ulcer is combmed 
with gastrojejunostomy, for excision avoids the danger of present or 
future malignant change m the ulcer, and the gastro jejunostomy aids tlie 
heabng of the large wound m the stomach and may prevent the recurrence 
of ulceration 

t /I nn. 0/ w MIS. It, MS. 
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(vi) For certain cases of hour-glass contraction of the stomach in 
which the pyloric pouch is small and the pylorus is not contracted. An 
anastomosis between the large cardiac pouch and the jejimum is then the 
best and simplest treatment. 

B. Certain cases of irremovable pyloric or duodenal obstruction from 

(1) adhesions outside, such as may occasionally follow perforation of a 
gastric or duodenal ulcer or disease of the gall-bladder, or may be due to 

(2) the pressure of a new growth of the gall-bladder, pancreas or right kidney. 

C. Stenosis of the pylorus or pyloric segment of the stomach due to 
corrosive poisoning. Sometimes a gastrostomy is also required at the 
same time. In one of my cases the pyloric obstruction was naturally 
overshadowed by the oesophageal obstruction and was only discovered 
after the abdomen had been opened. Both operations were rapidly per- 
formed and the patient made a good recovery. The gastrostomy was only 
required for a few weeks. The following case shows the ammmt of damage 
that may be done to the stomach by a corrosive, without permanent injury 
to the oesophagus or perforation of the stomach.^ 


A man, (bL 41, in a fit of depression swallowed about six ounces of spirits of salts^ 
on April 13, 1910, and suffered severely from shock, and later from dj^sphagia 
hEematemesis and vomiting. On May 13, 1910, he vomited a cast of the pyloric 
half of his stomach. This consisted of the whole thickness of the mueous membrane 
with some of the sub-mucous tissue and muscular coat. The vomiting increased 
and the patient wasted rapidly. The cardiac remainder of the stomach dilated 
but the pyloric portion was practically obliterated, as shown by Dr. Hufst upon 
examination rvith the bismuth and X-ray method. I operated on June 13. The 
abdomen was opened through the upper part of the left rectus. The cardiac part 
of the stomach was so distended that it was difficult to get a view of the pyloric 
part and of the duodenum, and it was found impossible to bring the posterior wall 
of the stomach down through the rent made in the transverse mesocolon, although 
the patient had not had any food by the mouth for nine hours. A stomach tube 
was passed, and two and a half pints of coffee-coloured liquid and debris, but no 
gas, escaped. It was now quite easy to examine the stomach thoroughly. The 
pyloric part was hard and narrower than the first part of the duodenum, which was 
quite normal. It looked like a narrow' and thick- walled piece of small intestine ; it 
was fixed to the posterior wall of the abdomen. The narrow'ing w'as most marked 
five inches from the pylorus, immediately to the right of the distended cardiac 
pouch. From this point a tough thick band extended to the under surface of the 
right lobe of the liver. The gastro-colic omentum had been drawn up at the same 
spot and was adherent to the front w'all of the stomach and to the lesser omentum. 
Otherwise the anterior w'aU of the stomach was free from adhesions. There were 
many enlarged and very hard glands in the lesser omentum and about the head ot 
the pancreas. Several recent adhesions were present on the under surface of the 
transverse mesocolon towards the right, and the mesocolon was generally shrunken, 
so that it W'as rather difficult to make a free opening w'ithin the loop of blood-vessels. 
Owing to the adhesions between the pyloric part of the stomach and the posterior 
wall of the lesser sac, it was difficult to bring any of the cardiac pouch doivn through 
the mesenteric aperture. With the aid of clamps posterior gastro-jejunostomj' w'as 
performed after Mayo’s method. The mucous membrane of the stomach w'as inflamed, 
thin and very friable. The sero-muscular coats of the stomach w'ere also thmner, 
and far more friable than natural, so that the sero-muscular suture tore out a 
several places. The patient bore the operation well and made a rapid and comple e 
recovery. His mental depression also soon disappeared. He was quite well m 
every waj' for many years, and then hung himself in another fit of depression. 

D. Malignant disease of the stomach or duodenum under the foDowi^ 
conditions : (i) Together with partial gastrectomy. This is always to be 


1 Clarke, Hurst and Howlands, Quy’s Hospital Reports, 1910, Ixiv', 295. 
“ Spirits of salts are about the same strength as acidum hydrochloricum. 
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jireferred to an end to end union beciu^t jt aJJon-s the more free remo^ il of 
the grow-th shortens tin. ofieratioti and malwcs it eabier A very thorough 
examination of the In er pancreas and peritoneum should precede the 
resection MTien the patient is feeble the gastro jejunostomj should 
he done first so that the re ection ma} be rleferred until another ttme 
if the jiatient is not standing the operation nell (ii) As a irehmituiry 
to partial gastrectomy, t / icA slould be performed tuo or tl ree iceels later 
This IS more aaluahle in feeble patients for it enables them to eat freely 
and improie their Biitrition sufficiently to bear the second operation 
But this plan has the objection that the patient s condition may be so 
much unproaed that he refuses the radical operation 

(m) A lor e This is clearly a a erj inferior o|)eration to those of gastro 
jejunostomy with either pruuary or <¥Coadary resection If all the cases 
of gastro jejunostoma which haae been performed for growth had been 
published it is certain that the results both as regards the immediate 
mortahtj and the duration of bfe would be moat disappointing This is 
partlj because the operation has been far too often performed m very 
emaciated patients ijuite unfit to bear the operation and to supply the 
ncces'sary plastic repair For the future simple gastrojejunostomy 
should be reserved for the following cas“3 fi) IVhen the growth causes 
obstruction and is irfemovaibh that is when a growth esfends too far 
along the leaser curvature of the stomach or when it is too fixed to the 
liver or pancreas to make a partial gastrectomy justifiable or secondary 
deposits and fixed enlarged glands can be felt Gastro jejunostomj is 
worse thauusele«g vrhen the growth does not cause obstruction (u) M'here 
the cachexia and emaciation are not too severe The risks of pulmonarj 
and other compbcations m these late cases must also bo remembered 
These niarasinic patients also su0cr much more severely from shock 
than thosfl with non malignant disease even when the operation is very 
quickly performed 

If the operation be re-^erved for the above cases it will be called for 
less frequently than of late year'' but wiU be found in these to give great 
relief and to prolong hfe for «ome mouths If surgeons continue to 
perform it as gastrostomy has been too often performed for malignant 
disease of the cesophagus in cases where the operation comes too late 
their patients if they survive will do *=0 for a very short time succumbing 
to the effects tA a mara^mna n> ^tablwlied ag to be •iiaaltezabl& 

In recent years improvements in the technique of the operation have 
greatly reducetl its mortabtj even in malignant disease 

It IS to be hoped that with earUer explontion and diagnosis gastro 
jejunostomy will be replaced to a greater extent bj resection although 
mmy patients wiUalwajs present themselves so late that only a palliative 
gastro-jejunostoray can be performed At present many come too late 
for any operation 

GENERAL CONSIDERATIONS 
Before describmg some of the chief methods of performing the operation 
of gastro jejunostomy it is important to draw attention, to certam points 
which are essential to all of them 

(1) The opening must he large enough— at least two mches long— for a 
small stoma does not dram the stomach well and a short attachment of 
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the engaged viscera is more likely to lead to Idnking. A small opening 
may contract or even close as a result of gastro-jejunal ulceration. This 
was not rmcommon after the use of the Murphy button, especially when 
there was no permanent narrowing of the pylorus. A very large opening 
is probably harmful in that it allows the stomach to empty too rapidly 
and in some cases helps spur formation, with obstruction and “ vicious 
circle.” 

(2) The orifice must he placed at the lowest part of the stomach as 
the patient stands, for most of the food has to pass tlirough the orifice 
during the day. There is much evidence to show that vomiting and 
recurrence of symptoms are largely due to malposition of the orifice, but 
the position of the opening into the jejunum is of even greater importance. 
It must be close, but not too near, to the duodeno-jejunal flexure. 

(3) Some of the mucous membranes of the stomach and jejunum 
should be removed in order to prevent valve formation. An elliptical 
opening is thus made instead of a mere slit. 



(4) The use of Clamp Forceps. Long clamp forceps are invaluable 
for this operation, for they arrest hajmorrhage, prevent any leakage and 
steady the parts during the operation ; they also greatly facilitate the 
suturing. Their value is almost universally recognised, although some 
surgeons never use them because they are afraid of haemorrhage, or of 
jejunal ulceration after their use (see Fig. 84). There is little fear of 
these, however, if the sewing is carefully done and suitably elastic clamps 
are used so that the mucous membrane is not damaged by them. 

(5) Sutmes. It is best to use only fine (No. 00 or 0) continuous 
catgut sutures properly hardened in formalin and sterilised m equal parts 
of tincture of iodine and water for ten days : unabsorbable sutures should 
not be used because they may cause ulceration. It is essential for the 
deep suture to pierce all the coats, so that it may not bite out before firm 
union has occurred and lead to disastrous leakage. The other suture is 
sero-muscular. A continuous running suture is far more quickly applied 
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than jnternipted suinres and a contianous piercmg suture controls ia?mor- 
rhage better than any other, and lot this purpose the turns should not be 
more than one-eighth of an inch apart The deep suture may be either a 
simple rimmng or a mattress one , the latter secures better m\ ersion 
towards the end but is less hemostatic and more likely to cause puckenng 
unless well applied The knots should be upon the mucous surface 
The contmuous Lembert or Cushing suture should be used to reinforce 
the deep one and to secure wide serous apposition and umon The 
suture should turn m a little more of the serous surface of the stomach 
than of the jejunum, so that the lumen of the latter may not be unduly 
narrowed or flattened 



Fra Sd Gutra chocm dittgraaioatK-dlly A The psrM are 

liere tbon m tiieir aoroial rrlatjcos aod atutudr* The »no'ir 1 tho\r» ihb 
Bntetioi operation after the method of \t hlfier that marked 2 the metliod of Von 
Eacher B, anterior gaatro leiODoetoroy C posterior gaatro jejunostomy It 
wiU be noticed that thia provides the moat dependent opening both lo the upnght 
and prone positions 

(6) The use of Packs It is essential to carefully pack behind and 
around the pouches engaged m the operation to prevent contamination 
of the peritoneum or parietal wound 

DiSercoi Methods {!) Pastm<pr a 

loop, (2) anterior gastro^fjwmlofni/ . (Z) Roux's Y method, (4) onfmor 
or posterior loop operation-) wtlh entero amstomosis 

The Choice ol Operation, It is now generally beheved that the 
posterior no-loop ojierstion is the best, but the reasons for this belief 
should be mentioned here 

(o) ^nafonucaZ and physiological considerations If dramage of the 
stomach depends to any great extent upon gravity, it is clearly better 
to make the opemng low down upon the posterior inferior surface than 
anywhere upon the antero supenor surface This is true even when the 
body is upright, and the advantage is greatly increased when the patient 
IS recumbent (see Pig 85) But the weight of the long limbs of the 
jejunal loop used for the anterior operation certainly drags the anterior 
opening dormwards to some extent It must be remembered also that 
the stomach is not a passive bag, and tiiat ita drainage is not entirely 
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dependent upon gravity. The larger the stoma, however, and the more 
damaged the muscular power of the stomach, the greater the advantage 
of securing a dependent opening. The results of the ingenious experi- 
ments of Cannon and Blake upon the healthy stomachs of animals are 
not strictly applicable to the diseased conditions which call for gastro- 
jejunostomy in man. Physiologically it is an advantage to make an 
opening high up in the jejunum, so that as little as possible of the small 
intestine may be lost for the purpose of digestion and absorption ; but 
the researches of Paterson tend to show that absorption is hardly, if at all, 
diminished even by anterior gastro-jejunostomy, in which the opening 
into the jejvmmn is lowest. It is of more importance to prevent the acid 
chyme reaching the jejunum too low down. Therefore, upon anatomical 
and physiological grounds, the posterior operation vuthout a loop is better 
than any anterior operation, and it is certain that the posterior no-loop 
operation is superior to all others because it interferes less with the 
normal anatomical and physiological conditions and relations. 

(6) The anterior operation may he a little easier than the posterior 
no-loop operation, especially if performed by surgeons of little experience 
and skill, but the difference is very small, and the time saved is trivial. 

A short or diseased mesocolon may occasionally make a posterior 
gastro-jejunostomy difficult or even impossible, and adhesion of the 
posterior waU of the stomach may very rarely do the same, but it is 
exceptional for growth or simple ulceration to affect the part of the stomach 
which is incised for posterior gastro-jejunostomy. ^Vhen this part is 
affected Sherren’s retro-colic anterior operation may be recommended 
(Fig. 101). A bulky great omentum may occasionally prolong and increase 
the difficulties of anterior gastro-jejimostomy ; but an opening may be 
made in the great omentum, just below the transverse colon, to overcome 
this difficulty. 

(c) Regurgitant vomiting has been more common after the anteror 
operation on accoimt of the loop of jejunum between the duodeno- 
jejunal flexure and the anastomosis. 

id) Intestinal obstruction, as distinguished from vicious circle, which 
is a high form of intestinal obstruction, has been more common after 
the anterior operation. Moynihan^ mentions three cases in which the 
small intestine herniated into the lesser sac through the opening made in 
the mesocolon during the posterior operation ; but this accident can be 
prevented by sewing the edges of the rent to the stomach. This orifice 
has also contracted upon the jejimum or upon the anastomosis, but tffis 
is preventable by careful suturing, as above indicated. After the anterior 
operation the jejunal loop or its mesentery has compressed the colon, 
or vice versa, and in one case both the jejunum and the colon w'ere obstructed 
by mutual compression, although the anastomosis was made twenty- 
four inches below the duodeno-jejimal flexure. The obstruction was 
so complete that the intestine between the jejunal loop and the middle 
of the transverse colon was collapsed and almost empty. In one case 
quoted by Mayo the small intestine passed over the afferent jejunum 
and became strangulated. This accident is very unlikely after the modern 
posterior operation. 


^ Lancet, 1906, i, 1345. 
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(c) Jfjunnl Ulcer This has been mote frequent after the anterior 
operation 

(/) Poslenor operalwns aUotv a more thorough eiammation of the 
postenor irall of the stomach 

It may be concluded that the etidence ts strongly tnfaioiir of posterior 
Ho-foop operations Therefore these operations are deseribed first, and 
the procedures least recommended are described last 

Postenor Gastro-jejnnostomy fVon Hacker) has been very considerably 
modified m recent 3 ears C^my performed the operation without a loop 
years ago, generally with the aid of the button and supplementary sutures, 
with great success Mikulicz used a trans\erse jejunal incision m pet 
forming the no loop operation The advantage of avoiding a loop have 
become widely known from the writings of Petersen, and the operationhas 
been greatly facditated by the aid of clamp forceps Mikulicz's method 
of making a transverse incision in the jejunum does not allow a large open- 
ing to be made, for it must be smaller than half the circumference of the 
bowel, otherwise it may lead to obstructive symptoms from kmkmg and 
valve formation This happened in four out of forty three of these 
operations recorded by Dr M J Majo and four secondary operations 
had to he performed The opening from the stomach into the distal part 
of the intestmo was successfully enlarged by performing Finney's opera- 
tion (see ]i 196) on either side of the opening It was said to be unpos 
sible to make an entero anastomosis on account of the shortness of the 
available intestine above the gastro jejunostomy but mobilisation of 
the teimmal part of the duodenum usually makes this possible 

(1) POSTERIOR GASTRO-JEJUNOSTOMk’ WITHOUT A 
JEJUNAL LOOP 

A right paramedian incision five inches long is made m the epigastrium 
evtendmg down to the level of the umbihcus, the rectus bemg displaced 
outwards The stomach, duodenum, gallbladder, appendix and other 
organs are thoroughly examined before decidmg which operation, if 
any, to perform Sometimes other operations such as removal of the 
appendix or gall stones, are substituted for or added togastro jejunostomy 
I remove the appendix always if tune permits, for it is almost mvnriably 
diseased m these cases The great omentum and fie transverse colon 
and stomach are driwn well forwards with the left hand, thus making 
the mesocolon taut and bnnguig it well mto view (see Fig 86) A 
bloodless part of the latter is selected, picked up with forceps, drawn 
downwards and away from the stomach and snipped with scissors The 
opemng thus made m the lesser sac is carefully enlarged until it admits 
three fingers, and through it the posterior surface of the stomach is 
thoroughly examined The lowest jpartof the greater curvature vertically 
below the right border of the cpcophagus is selected for the lower end 
of the anastomosis WTien the proper site has been noted the left hand 
m front is used to push a fold of the posterior wall of the stomach down- 
wards through the opening m the mesocolon so that the right hand may 
grasp and pull it downwards and fonrards out of the abdomen ^Vhile 
this vertical fold, abour four inches long, is held by the left hand the clamp 
IS apphed by the right hand (see Kg 87) The tips of the blades are 
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below the greater curvature and point to the patient’s head. The handles 
of the clamp are then brought upwards to the right and held by an assistant. 
By drawing the transverse colon forwards and to the right and passing 
the finger backwards and to the left along the under surface of the meso- 
colon, the duodeno-jejunal flexure is found and the jejunmn near its 
origin is brought into the wound. A fold of it four inches long, including 
the free border, is emptied and gently clamped, the tips of the blades 
being towards the duodeno-jejunal flexure.^ The part to be clamped is 
that which can first be brought comfortably out of the wound without 



Fig 86 Posterior gastro jej unostomy The opemng in the transverse meso- 
colon IS shoMTi and the sites of the incisions to be made in the stomach and 
jejunum The suspensory hgament at the duodeno-jejunal flexure is shown just 
above the jejunal incision 

either slackness or undue tension. It is most important to make the 
anastomosis in the best place, neither too high nor too low in the jejunum. 
In order to avoid obstruction from kinkin g, torsion or traction, it may 
be necessary to separate adhesions between the early part of the jejunum 
and the mesocolon {see Fig. 88). The protruding portions of the omentum, 
colon and excess of jejunum are returned into the abdomen to avoid undue 

I Dr. W. J. Mayo prefers to place the forceps with their handles to the right, because 
it IS easier to apply them, but it is an advantage to have the handles of the gastric and 
jejunal clamps directed in opposite directions, for they balance better and do not require 
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exposure and distension A hng atnp of ^auze moistened vrith hot 
saline solution is now placed between the two clamps which arc after- 
wards closclf approximated and locked m position so that the assistant 
may be free to a<^ist in other ways (see Fig 8*1) Large warm moist pads 
are now arranged around and under the clamps so as to isolate the clamped 
pouches and protect the wound from infection (w Fig 90) 

A continuous «cro mu«cular suture of strong fine catgut (No 00) is 
now used to join the adjacent edges of the two \nsctra for a distance of at 
least three and a half inches It is begun on the left where the tail of the 



FiO 8 PasUr or ga5(rO']«]otiostom> Th? clamp U applied to the stomach 
so that its po at IS below the greater currature 


knot 13 held with forceps The thread should be always held taut to 
secure close approximation and to raise a fold of eero muscular tissue after 
each stitch for this simplifies the introduction of the next one {see 
Fig 91) 

When the first half of this superficial suture has been inserted the 
serous and muscular coats of the stomach and jejunum are incised bo as to 
expose and bbemte the mucous membranes which pout mto the wounds 
An elliptical piece of mucosa about two and a half inches long and a 
quarter of an inch wide w excised with scissors in one piece from the 
stomach A smaller piece is removed faom the jejunum but this is not 
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so easy and often has to be done piecemeal {see Fig. 92). The incision 
thus made should be a quarter of an inch in front of and parallel to the 
posterior sero-muscular suture-line. The assistant mops up any escaping 
contents of the pouches and carefully dries each pouch. The contaminated 
mops are thro%vn away at once. 

The gastric mucous membrane is prevented from retracting by means 
of tissue forceps, if necessary. 

Eehable and strong catgut ^ should be used for the deep suture, which 
pierces all the coats. It should be commenced at the left extremity 



Fig 88 Postenor gastro-jejunostomy The gastric clamp is rotated so that 
its end points to the left The jejunal clamp has been applied ■nith its point 
close to the duodeno-jejunal flexure ; its handles are soon turned to the left, and 
the two clamps are locked, so that they balance each other. 

of the anastomosis. The knot is placed upon the mucotis surface and 
the tail thread is held with forceps {see Fig. 93). Tissue forceps applied 
at the right ends of the wounds hold the jejunum and stomach together 
and well up and make the sewing easier. The suture is continued and 
completed as a running or overstitch, but, at the right extremity of the 
stoma, a loop is taken on the mucosa to turn the corner so that the suture 
can be more easily completed, t.e. with the curved needle passing towards 
instead of away from the surgeon {see Figs. 94 and 95). Tissue forceps 


1 Formalin iodine catgut, size No 00, lasting about twenty days 
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Flo 89 Pottenor gsitro jejuDostoiuy A »tr p oi mo st s placed 

belutkd and between the ctampe wh el are brouclit together with the r po nta 
in oppoaite direct ou Tbe jejunal clamp is sheathed a ith rubber tubing 



FiQ 00 PcBtenor gsstro-jejonoston j The clamps are locked an\ the 
pouches ot the stomach and jejannn are eompfetelj packed of! 
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are applied near the left end of the anastomosis to hold the anterior lips 
of the wound accurately together. Both Icnots should he placed upon the 
mucous surface in the manner described later. 

Care must be taken to keep the thread always taut, and the turns 



Fig 91. Posterior gastrojejunostomy. The first or soio-niusoulnr sutmo 
started on the left and continued to the right extremities of the pouches. 



Fig 92. Posterior gastro jejunostomy The prolapsing mucosa of the jejunum 
IS being removed with scissois. The stomach has been similarly treated. 

should not be more than one-eighth of an inch apart. These precautions 
secure accurate apposition of the mucous membranes, and especially 
prevent hsemorrhage. The clamps are now removed, and if the deep 
suture has been properly apphed very little bleeding occurs. An additional 
turn or two of suture is applied at any bleeding spot. The exposed parts 
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are cleanse?! v.ith moist sterile 6\vabs All mstruments and pads whicli 
raaj ha\e been contaminated from the mncous membranes are discarded 
The gloied bands are washed m Ijsol 1 w 100 and rmsed m saline, and 
two clean towels are placed around the wound The sero muscular 
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The whole circle of union is now examined, and if necessary a reinforcing 
suture may be placed at any weak spot {see Fig. 97). 

The gauze packs are removed and the parts cleansed. The transverse 
colon is brought out again and drawn forward so as to expose the gap 



Fig. 96. Posterior gastro-jejunostoiny. The perforating suture is nearly- 
completed after Connell’s method-. The knot is placed within the lumen. 

in its mesentery to enable the surgeon to fix its margins to the stomach 
{see Fig. 98). Failure to do this may lead to the formation of an internal 
hernia. Five sutures are sufficient, one in front and two at each side. 
Mattress sutures are used and passed in such a manner that they turn the 
suia. edges of the rent upwards into the lesser sac so as to lessen the risk 
turn desions below with kinking of the jejunum. The mesocolic vessels 
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must be carefaliy avoided These sutures picls. up the stomach half an 
inch away from the anastomosis, so that adhesions and contractions 
ma} not disturb the stoma 



Tia 67 Poatcnor ^astro jejunostomi The loutinuous Kcro musculor ftuture 
neitrl\ (ontpleteU * 



Flo 9S Posterjorgastro jejnnoetomy The opening in the mesocolon is eJoW 
It IS better to sen the margins to the stomach 


Mayo’s Method o! Fostenor Gastro jeiunosfomy without a Loop. In 
the old no loop operation of posterior gastio jejunostomy the part of the 
jejunum engaged m the anastomosis was turned to the right so as to be 
ISO peristaltic with the stomach The results were, on the whole, good, 
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but Dr. W. J. Mayo published two cases in which chronic bile regurgi- 
tation of a serious character developed. In each of these “ the occasional 
regurgitation of quantities of biliary and pancreatic secretions was a source 
of great discomfort and considerable disability. Reoperation in both 
cases showed that the cause of the trouble was an angulation of the 
jejunum at its gastric attachment.” These troublesome symptoms 
occurred at two out of fifty-six no-loop operations performed between 
January 1 and July 1, 1905, with one death. Dr. Mayo soon gave up the 
iso-peristaltic method. He maintained that the jejunum normally 



Fig 99. Posterior gastrojejunostomy The opening m the stomach is lertical and 
in a line with the right border of the oesophasius , it is at least tu o and a ha'f 
inches long The opening in the jejunum is near, hut not too near, the duodeno- 
jejunal flexure 

ascends a little from its origin towards the left and then falls downwards 
and backwards towards the left kidney pouch. If the bowel is turned 
well to the right kinking may occur at the anastomosis. 

The only essential difference from the usual no-loop operation as 
described above is that the incision in the posterior wall of the stomach 
runs obliquely downwards and to the left instead of vertically downwards, 
•so that the attached jejunum may also run downwards and to the left [see 
Fig. 100). 

(2) ANTERIOR GASTRO-JEJUNOSTOMY 

After the stomach has been thoroughly examined, the lowest part of 
the greater curvature is selected. Long curved clamp forceps are applied 

1 ^71.71 of Surg , 1906, xliii, 63" 
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obliquely ^ith tbeir bandies tonahls the left sljoulder and tbeir points 
be!o« the greater cnr^atiire near the pylonis The fold included in the 
foiceps should be four inches long and emptj 

The duodenojejunal flexure is found in the nay already described, 
and tlie jejunum is traced dounnards for about eighteen inches, uhcrc 



1 10 JIIO P «tfr or EMtra ;rj«m wO *Il»r Mavoswiclhwl ThtriloniA ■« ton 

An I too lAr to tl p Wt (V(lprMB>o Iaa n/Sur?) 

it IS clamped on<! joitictl to the stomach It is important to trace the 
hftwtl from Its origin' 

The folccted loop of jejunum thoultl be so arranged that its distal 
part ma\ be nearest the pjlorus ami lowest upon the scomach so that 
dr unngt into the proper limb maj Ije ficihtatwl The details of suturing 
ate the same as already descnlnd 

To preiciit kinking a few sutures should bo insertedtofbc the proximal 
hmb of the jcjuniiin to the stomach abosr ami to the left of the anasto 

‘ It thf pirrp of »n)»ll lntn,i!ne Bhich rRirnrr« Wow the colon U* clinwn, ll ni»r 
pro\p to be in Up Ileum {Mr H A\ Uge Utd <.*»r TraAi.ljxu 3-9), 
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mosis. Tliis can be done by carrying the sero-muscular suture well beyond 
and to the left of the stoma. To prevent rotation the opening in the 
jejunum must be on the side of it lying in contact with the stomach and 



Fig. 101. Anterior gastro-jej unostomy. The jejunal loop is brought up in front 
of the great omentum and transverse colon n-ithout compressing the latter. The 
stoma is at the lowest part of the pyloric segment of the stomach ; it should b'C 
made longer and placed vertically. Kinking at the stoma is avoided by an 
extensive attachment of the jejunal loop to the stomach. The proximal limb 
must be long enough to allow of some shrinkage without causing obstruction of 
either the jejunum or colon. 

not on the free border. It is important to make the opening low enough 
in the jejunum to allow easy approximation of the parts without tension, 
and without compression of the colon. The afferent limb of the loop 
often shortens after the operation, thus adding to the risks of compression 
of the colon and kinking of the jejunum, if the loop is short. On the other 
hand, the chosen spot must not be low enough for the loop to produce a 
potential hernial aperture {see Fig. 101). 

In some stout patients with bulky great omentum an opening may be 
made in the latter to allow the proper part of the jejunum to be brought 


(2) A^TEnlOn GASTJiO^JEJU^OSTO^n 1G7 

to the stomach \nthoufc tension and without troublesome folding of the 
omentum 

(3) GASTRO JEJUNOSTOAn WITH CNTERO ANASTOMOSIS 
(Braun JabouHy and eir) 

rntero anastomosis is sometimes added to gastro jejunostomy to 
prevent regurgitant vomiting from kinLing of the jejunum It is not 
often necessary especially vnth the posterior orxjration Aloreover it 
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extent, to the greater care in the preparation and after-treatment of the 
patient, and also to the more accurate knowledge of the indications for 
and against operation. But even with the greatest care complications 
do occasionally arise, so that a careful consideration of them is essential. 
Only those peculiar to this operation will be considered here, for those 
common to all abdominal operations have been discussed in Chapter I. 

(i) Haemorrhage. Serious bleeding very rarely occurs, but when it 
does it generally comes on within twenty-four to forty-eight hours of the 



Fig. 103. Roux’s Y method of gastro-jejunostomy. The opening in the stomach 
may be either anterior or posterior, preferably the latter. 

operation. It may take place from the anastomosis, from the ulcer or 
from damaged gastric mucous membrane. It is nearly always due 
to imperfect sewing, and is therefore avoidable by great care in applying 
the deep continuous suture. The turns of this should be so close together 
and drawn so tight as to prevent the possibility of bleeding. Care must 
be taken to pick up all the coats at each turn. Some surgeons believe 
that the bleeding is due to the use of clamps, but I am convinced that it is 
due to imperfect sewing. Strong clamps roughly used may damage the 
mucous membrane at the line of their application, and this may lead to 
haemorrhage ; but only elastic or rubber-covered clamps should be used, 
and they should be gently but firmly applied. Similarly, to avoid bleeding 
from the ulcer, the greatest gentleness must be used in handling it and, when 



CO’ifPLWATIOXS OF OASTJtOJrJUNOSTOm IGO 

bleediDj,^ hns been n prominent -ygn bcloie the operation specnl precautions 
umst be taken against reactionaij and secondary Ji'cmorrbage 

After the operation it is not tnsc to nise the blood pressure too much, 
especially m old people 

Treatment MTien bleeding does occur m an> serious quantity it soon 
causes lomitiug and pun from ilisten’»ion of tlie stomach ^U 1 liquids 



Flo 104 Castro jejuDcatoinv with anastomos a 

by the mouth are at once stopped an injection of morphine gr { is given 
to ease pain keep the patient at rest and to lower the blood pressure 
and the stomach is washed clean with a soft tube The patient rarely 
succeeds memptj mg and cleaning his stomach bj vomiting and veiy soon 
the blood decomposes and may even send the temperature up or cause 
diarrhma hforeover distension of the stomach 13 a potent cause of the 
continuance of bleeding Hence it is necessary to use the stomach tube 
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wliicli can do little harm. About 4 ounces of sterile water, containing 
2 drams of 1 in 1,000 solution of adrenalin chloride, are left in the stomach. 

(ii) Regurgitant Vomiting. Vomiting is exceptional after the modern 
operation, especially when the oblique or sitting up position is adopted. 
In a few cases, however, vomiting of a serious character develops either 
within a few days or weeks of the operation. Bilious fluid regurgitates 
in large quantities at various intervals, usuallj’- without apparent effort or 



Fig 105. Entero anastomosis for vicious i omiting occurring after the modern 
posterior operation. This may be very difficult 

pain. This is due to intestinal obstruction at the anastomosis. This 
may be early and complete, when it rapidly leads to death unless relieved 
by operation (acute Aucious vomiting), or it may be partial and slow of 
development, vomiting occurring only about once every two or three weeks. 

Occasionally early vomiting is due to temporary swelling with valvular 
formation at the anastomosis which is too small, with paralytic distension 
of an overloaded stomach. The stomach may be distended with bile and 
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pnncrc-itic jnicc or fowl \\a«>hinR out p.ncnIU stojte tlu ^om^tlng 
at once but it Jna> hast to be nptnt^ wvcnl turns Sometime? 
\-omitmg continues for fe\xral chv*s m \Tcrj mrvom women without nn\ 
t)b% lous c'ui>e 

In ncarlv nil cases is due to faulty tecbniqiie rtsiihing in 

obstruction of the jejumim Tins may consist of angulation flattening 
or rotation of the Iwwei at tht anastomosis obstructing either tlic afftrent 
or eiltrent limb or both («rf I ip l«l) \\\ degrees of obstruction occur , 
slight degrees do not ea»i«c yomitinp or other sinij tom? except in nervous 
patients Complete or nearly complete obstruction causes severe epigastric 
pam and frequent \omiting with intolerable thirst and all the signs of a 
high intestinal obstruction Acute regurgitant vomiting was not un 
common after the anterior oitemtion an 1 le<l mans surgeons to perform 
entero anastomosis as a routine measure m onler to prevent it Chronic 
vncious vomiting is more common after jHwtenor ojicnitjons and may 
require the formation and contraction of adhesions nlwiit the anastomosis 
and me ocofon fnr its full development It is often due to the opening 
in the jejunum being a little too low «o that a loop is left lictween the 
duodeno-jejiinal flexure and the nnastomftw It his also been shown 
to lie vine to ascent of the jejunum at (he anastomosis mto the lesser sac 
with a retracting stomach kinking the diolcno-jijunal flexure or the 
opening in the mesocolon has contracted round the Imwil jroducing 
an abrupt kink It is often due to mflammatorv fhortenmg and tension 
upon a too short irosimal jejunum vxifh kmkinp at its attachment to 
a retracting stomach thus making a sj ur at the anastomosis Of recent 
vpara this has wme<l to me to be the commomst rausp of vicious 
circle the opening having {*een made too high m the jejunum 

In a normal tmltvidual the jw«<mg of lile an I pancreatic juice mto 
the stomach without retention there does n»t raiisi vomiting but it mav 
do so IQ a nervous {vitieiit 

Generally the nficrent limb of the jejumim is e>b«tnieted at or near the 
anastomosis and it becomes dilatwf and oslemntoiLs \n \ raj cxnnuna 
lion niaj demonstrate the obstruction but it often misl nding perhaps 
chowing the opaque meal passing fairlj freclj into the distal jejunum 
In other cases it maj demonstrate dumlnnal dcus as the cause of the 
vomiting the superior mesenteric vessels compressing and obstructing 
the thinl {tsrt ot the Juoib nam * 

!Zteatmeat Lavage * should be tried nithout deUj and continued if 
necessarj It is often effectual and the acmi prone jHisition often heljK 
I imitation ot flvuds bj the mouth small doses of pituitary extract or 
strj chnine and rectal sabnes are oJ«o indicatesl Failing rebef m this vvaj 
an operation must be performed for severe vomiting without delaj The 
exact cause and position of the obstruction must be found Mhea the 
jejunum is obstructed at or near the stoma nn anastomosis is made 
between the aflirent and eflerent jejunum as far awaj from the anas 
tomosis as the length of the afferent funb will allow After the mwlem 
operation Ibis may !« difficult 'Mobdisation of the fourth part of the 
duodenum after dividing catefuUj the peritoneum to the left of it 
facibtates the operation. 

‘ A F Hunt (?uy4 Ifotp reporit 19£. No 4 Uci 43(1 «Q(i IUJO Ixxri. ISO 

* After wsihing cIcM coatmoou# wp ntioa w tb Sprujgel « pump so 1 Iljrle t »mjlJ 
tube Is tnnliuble 
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Altlioiigli this has nearly always reheved, it has not always cured, 
for some of the contents of the afferent jejunum can still reach the stomach. 
Tying the afferent limb above the entero-anastomosis and infolding the 
ligature is a simple Avay of adding to the efficiency of the operation. The 
most certain way, however, is to divide the afferent limb just below the 
gastro-jejimostomy, close its gastric end, and implant its duodenal end 
into the side of the efferent limb, four inches below the stomach, after 
Roux’s method. One of us^ has found this method very effective in these 
cases. When the duodenal ileus is the cause of the vomiting, as shown by 
X-rays and exploration, the distal limb of the jejunum is brought over 
the spine to the right and joined by lateral anastomosis to the dilated 
part of the third portion of the duodenum. 

(iii) Intestinal obstruction of a different kind may occur sooner or later 
after gastro-jej unostomy, but it is not always due to the operation. 
The small intestine has herniated through the mesocolon into the lesser 
sac ; this can be prevented by closing the opening with sutures. The 
small intestine has passed from either side above the proximal limb of the 
jejunum, its mesentery thus entering a ring formed by the jejumun, 
transverse mesocolon, anastomosis and spine ; this can be prevented 
by placing the opening in the jejunum high enough and by suturing the 
afferent jejunum to the mesocolon. "WTien a loop is left between the 
end 'of the duodenum and the anastomosis it may pass between the 
mesentery of the jejunum engaged in the anastomosis and the transverse 
colon, where it may get obstructed. 

(iv) Jejunal ulcer or gastro-jejunal ulcer.^ After gastro-jejunostomy 
for non-malignant disease ulceration may ensue in about 3 per cent, of 
the cases at or near the stoma, generally in the efferent part of the jejunum 
within four inches of the stoma. At the Mayo chnic Eusterman® found 
it was seven times as common in men as in women, although gastro- 
jejunostomy was performed only three times as often in men as in women, 
and mostly follows when the operation has been performed for duodenal 
ulcer. It is significant that it rarely follows gastro-jejunostomy for 
gastric ulcer in which there is usually no over-acidity. It has hardly ever 
been known to follow gastro-jejunostomy for malignant disease, probably 
due to the deficiency of free hydrochloric acid in the gastric juice in this 
disease. It is particularly liable to follow when some of the jejimal 
mucosa is exposed to the undiluted and over-acid gastric juice. In- 
accurate apposition of the mucosa, leaving a raw surface, is especially to 
be avoided. It is more likely to follow when the stomach is ill drained 
and over-acidity persists, and therefore a small or ill-placed stoma aids 
its formation. The careless use of unprotected clamps, especially on the 
jejunum, may cause bruising or laceration and lead to the development 
of jejunal ulcer. It may follow the modern no-Ioop operation performed 
with the greatest care, for a good deal depends on the preparation and 
after-treatment, neglect of which may reproduce the causes of the original 
ulceration of the stomach or the duodenum. It is most important to 
eliminate all sources of septic infection, such as oral and nasal sepsis, 
chronic appendicitis or cholecystitis. The too early return to work and 

1 E. P. Rowlands, “ Vicious Circle,” Ouy's Hasp. Reports, 1922, Ixxi, 68. 

2 A. F. Hurst and R. P. Rowdands, Ouy's Hasp. Reports, 1921, Ixxi, 319. 

3 Collected Papers Mayo Clinic, 1919, xi, 62. 
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solid irntatmg food may delay the healing of fhe wound and lead to 
ulceration it the stoma The nse of unahsorbahle sutures may simdarlj 
delay the healing of the stoma therefore onlj fine catgut should be used 
One of us (R P R ) has removed both the sero muscular and the deep 
continuous sutures of linen thread three ind a half years after the gistro 
jejimostomy Ifedical treatment should be thoroughly tried such as 
complete rest m bed for several months careful dieting and the administra 
tion of alkalies Faihng these a radical operation should be performed 
The treatment of perforation has been discussed at p 122 

Radical Operahon This may tav the skill ingenuity and resource 
of the best surgeon oning to evtensive adhesions bleeding the obscure 
relations of the affected parts and the poor comlition of the patient 
The following account is taken from the Guy s Hospital Reports * 

‘ It IS vn<e to insi t on complete rest m bed and careful medical treat 
ment for at least a week before the operation uhich may be a difiicult 
and prolonged one The ulenls are to ereise the tifeer ] ronde free drainage 
of ike stomach and restore as Jar as jtosuble the normal anatomical an I 
‘physiological conditions The preliminary radiographic evammation 
may haae shown that nearly all the food leaaes the stomach through the 
pylorus and at the operation the pjlorus and duodenum may be found to 
bo patent any preaiously existing ulceration having healed without 
causing obstruction inder these circumstances the gastro jejunostomy 
should be obobshed the ulcer evci<ed aod the opening m the jejunum 
clos-ed without -narromng its channel This should also be done when 
the pnmary operation was improperly performed for gastric symptoms 
without structural alteration of the stomach or duodenum Vny operation, 
that adds further anatomical or pbasiological complications 13 to be 
ftSDided The addition for instance of another gnstro jejunostom> in 
the hope that freer drainage of the stomach ms) induce the ulcer to heal 
IS doomed to failure It is far better to excise the ulcer although this 
may appear more difficult and dangerous especiallv when the gastro 
jejuuostomy is of the posterior type \ long \ertical left paramedian 
incision is made m the epigastrium extending below the umbihcus 
‘ The operation should commence as a rapid exploration of the abdomen 
and any pnmary soiuve of infectioo which may be discoxered such as a 
diseased appendix or gall bladder should be remoied The stomach 
duodenum and the stoma should be carefully examined for signs of 
ulceration and obstruction Dense adhesions may make this prehminary 
step difficult, and it is easj to oxerlook a small ulcer especially on the 
postenot surface of the stoma 

The stoma IS often narrow and sometimes aery small Occasional!) 
it is normal in size but the jejunum is kinKed or twisted b) adhesions so 
that the food which has been shown b) the X rays to leaxe the stomach 
m a normal manner does not pa«s freelj along the jejunum UTien the 
ulcer has been found the adhesions should be separated or divided and 
the parts carefully freed identifier! and brought forward into the wound 
This important step is often tedious and difficult especially when the 
ulcer IS posterior and invading the pancreas Dmsion of the posterior 
parietal peritoneum greatl) facilitates the mobilisation but some of the 
invaded pancreas may have to be removed with the ulcer A. rubber 
I a F Hur t an 1 K P RovUada toe tupra ftp 331 
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cushion behind the hack helps to bring forward the lumbar spine and 
makes the dissection easier. 

“ Having separated, brought forward and clamped the parts concerned 
in the anastomosis, the most suitable treatment is more easily decided. 

“ {a) If the ulcer is small and not encirchng the stoma, it is often 
possible to excise it and to sew up the resulting wound in such a way as to 
enlarge the stoma or jejunal channel (Fig. 106). 



Fig 106 Excision of a gastro-jejunal ulcer with enlargement of the stoma Fig A 

indicates the lines of incision Fig B the method of sutuie. 


“ (6) If the ulcer is large or encircles the stoma, which is often con- 
tracted, it is necessary to excise the ulcerated area, thus detaching the 
jejunum from the stomach. A more perfect gastro-jejunostomy can 
then, if necessary, be performed. 

(c) If the pylorus and duodenum are healthy and patent, as occasion- 
ally happens, it is not necessary to remake the gastro-jejunostomy ; it is 
better to close the openings in the stomach and the jejunum, thus re- 
estabhshing the normal anatomy and physiology of the parts. 
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‘ (li) If the original gastro je]imostomy was anterior, it is sometimes 
possible to perform gastro duodeDostomy malm g use of the opening 
left in. the anterior wall of the stomach after excision of the ulcer (Figa 
108 and 109) The opening in the jejuuom is then closed without narrow- 
ing the lumen The result in one of my cases has renamed very satis 
factory for ten years After this operation recurrence of ulceration at 
the stoma is very unliLely owing to the free admixture of the alkaline 
duodenal secretions With the gastno jmce 



Fiq lOT Radical opcrat on for gastro icjnaal alcer The opemag^ u tho 
stomach and jejononj were closed and a postenoe g«stro jejujwstomy performed 

(e) When the pylorus IS stenosed Finneys operation of pyloroplasty 
has been performed for similar reasons the ulcer bemg excised and the 
openings in the stomach and jejunum closed 

(/) Sometimes a gastro jejunal ulcer may be approached and excised 
through an opening m the anteriOT wall of the stomsch 

‘ (g) If the ulcer is large and on the mesenteric border of the part of 
the jejunum engaged in the anastomosis it may be necessary to excise 
the length of the jejimum thus engaged and to make a new gastro jejun 
ostomy after Eoui s method but lecnirence of ulceration may occur 
and actually happened m a case reported by JIojTuhan ^ It is therefore 
'> Br t ifed 1919 ii 33 
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better to abolish the gastro-jejunostomy, enlarge the pylorus, if necessary, 
and restore the channel of the jejunum. 

“ (7j) Partial gastrectomy has been recommended and performed for 
gastro-jejunal ulcer and its complications. D. C. Balfour^ reports twelve 
cases without a death, and with good functional results. 



Fig. 108. Radical operation for gastro-jejunal ulcer. The jejunum iias 
detached and closed, and gastro-duodenostomy performed. The old gastric 

opening was pared. 

“ The operation mortahty in Eusterman’s ^ eighty-four cases from the 
Mayo clinic was 4 per cent., but only about 30 per cent, were cured or 
greatly improved, so that the results of surgical treatment cannot be 
regarded as very satisfactory, but they ought to improve. 

“ Gastro-jejuno-colic fistula. MTien the ulcer has perforated into 
the colon, early surgical treatment is imperative, but it is beset with 

^ Collected Papers of the Mayo Clinic, 1923, xv, 114. 

- Collected Papers of the Mayo Clinic, 1919, xi, 58. 
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(Ijfiicultics nnd tbe geneml condition of the pitJcnt is often verj^ bad 
Lnder those circumstances Jt is tempting to perform another gastro 
jejnnostomj in the hope that the free drainage of the stomach thus 
provided mu allow the ulcer to heal hut etpcnence showti that this plan 
IS not Iihe?\ to succeed The onij satisfactory treatment is to separate 



Iio |09 Ra<l cal opcral on (or RUtm jejunal ulcer follow ng antenorgastro 
jejunostomy 

the colon close the opening m it an I then excise the ulcer and enlarge 
the pastro jejunostomy openiag (Fig 110) This has proved entirely 
satisfactory in one of my patients who has remained well for over five 
j’ears Two other patients died in one caw an antenor gastro jejun 
ostomy failed to give an> relief m the other the ulcer had opened into 
os vot.— It I* 
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tlie colon and ileum, Idnldng the latter and causing intestinal obstruction 
wliicli was relieved by entero-anastomosis, but wasting continued and the 
man died about tbree weeks after this operation.” 

(v) Diarrhoea. This sometimes follows gastro-jejunostomy in feeble 
marasmic patients, usually the subjects of mahgnant disease. It is 
probably infective in origin and is chiefly due to the decomposition of the 
products of the new growth. 



Fig. 110. Gastro-jejuno-ooLc fistula. Ssctions of stomach, jejunum and colon, 
sho-vving treatment of gastro-jejuno-cobc fistula. The fistula at X is excised, 
the stoma enlarged, the colon closed and separated from the stomach by 

omentum. 


Results 1 of Operations for Gastric and Duodenal Dicers. Statistics are 
so often comphcated and misleading that I may be excused from quoting 
a mass of flgures. My readers may be grateful if I give my own con- 
clusions concerning the immediate and remote residts that may be 
expected by a good and careful surgeon : 

A. Mortality. 

Per cent. 

Gastro-jejunostomy for gastric ulcer ... ... 1 to 3 

„ „ „ duodenal ulcer ... 1 

„ „ „ and cautery excision for gastric ulcer 2 -6 

Partial gastrectomy for gastric ulcer ... 7 

Individual and specially expert surgeons may have lower mortalities. 

B. Ultimate Results. 

Cures. 

Gastro-jejunostomy and cautery excision for gastric ulcer ... 75 per cent. 

„ „ for duodenal ulcer ... ... ... 85 „ 

Partial gastrectomy for gastric ulcer ... ... ... ... 90 „ 

Some claim a higher percentage of cures, but, if the patients are 
watched, for many years, recurrence of symptoms is more common than 
we anticipated. 

* W j J Mayo, Sury. Gyn. and Obslel , 1924, xxxix, 241 ; James Sherren, Index of 
Prognms, 1922, p. 515 ; and Sir Berkeley Moynihan, Abdominal Operations, 1926. 

I 
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CHAPTER Vin 


HOUR-GLASS CONTRACTION OF THE 
STOMACH ‘ 

Fob a long time tour glass contraction was thought to be nearly always 
congenital m origin but Moysihan has shown that it is almost invariably 
due to gastric ulcer The ulcer which a generally placed at the lesser 
curvature and extends to the antenot and posterior surfaces of the 
stomach gradually contracts and draws the greater curvature upwards , 



Fiq 1\1 PosWnoT gwtro l^ianoetomy after Mayoa method for boor glass 
contracliOD mth patent pylorua 

spasmodic contraction of the latter adds to the deformity and obstruction 
Adhesions also form to the under sur&ice of the liver to the anterior 
abdommal wall or towards the spine These may drag upon and narrow 
the stomach Less than 1 per cent of hour glass contractions ate caused 
by carcinoma Eusterman* has recorded three cases of syphilitic hour 
glass stomach There is little doubt that spasm of muscle around an 
ulcer also pLaj s an important part m narrowing the tubular orifice joming 

* Stost of this chapter is dcnred from WT paper on this subject in the Sr fisA Utdtcal 
Journal MarchSS 19U and from another conjontly with Dr A F Hurst in theOuys 
Itospitnl IttporU 1921 lixi J»o 2 p 16® 

• Coilutfd Supers of lAe JJayo Cf aie 1914 ti SO 

li-t 
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the two gastric pouches. There is a specimen in the museum at Guy’s 
Hospital showing a moderate degree of hour-glass contraction due to 
gastrostomy, and a congenital gastric fistula has led to similar contraction 
of the stomach. The situation of the constriction varies a good deal. 
Usually the cardiac pouch is the larger. In a quarter of the cases pyloric 
or duodenal stenosis is associated with hour-glass contraction of the 
stomach ; then the pyloric pouch is dilated and sometimes much larger 
than the cardiac. Sometimes the stomach is trilocular owing to the 
contraction of two ulcers. 

Hour-glass contraction was found in 6 per cent, of the cases of chronic 
gastric ulcer coming to operation at the Mayo chnic. At least 86 per 



Fig. 112. Gastro-gastrostomy and Finney’s operation for hour-glass contraction 
and pyloric obstruction. (See case on p. 188.) 

cent, of hour-glass contractions occur in women in spite of the greater 
frequency of gastric ulcer in men. 

Diagnosis. The condition would not have been recognised clinically 
in the majority of my cases vdthout the aid of the bismuth and X-ray 
method of examination. Ho operation would have been performed m 
some of them, and the patients would have died unrelieved ■with their 
condition unrecognised. Twice a diagnosis of late carcinoma had been 
made, and a hopeless prognosis had been given. 

Although in every case of organic hour-glass stomach the diagnosis 
can be made -with far more ease and far more certainty with the X-rays 
than by any other method, a small number of cases have been reported, 
and a larger number remain unrecorded, in which the diagnosis made 
after an X-ray examination has not been confirmed at the subsequent 
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ojxrntioii for Iiourgh«a contraction may ha\e n functional origin ami 
1)0 Rpa«niO(hc sometimes associated with gastric or duodenal ulcer or 
as 111 one striking case ivLicli I saw, with chronic appendicitis Repated 
examinations preient error An ulcer upon the lessor cunaturo and 
adherent to the laer may so limit the mobtlit} of the stomach as the 
pitrent stands as to product an apparent hourglass contraction The 
constriction of the shadow dmppara when the patient assumes the 
horizontal position 

Ifour gla'a contraction maj be oxerlookcil when the stricture is \cry 
light unless the screen examinations ate tepated scieral hours after the 
bismuth meal is taken (‘see Fig 117) 

Treatment Although medical treatment ma> greatly relicxe the 
simptoma of hourglass stomaelt m its larl} stages an opration should 
lie prformed as soon as the diagnosis has Ixicn made ns it is rarely possible 
to cause the ulcer to heal complcteJ> and in the process of partial heiling 
under medical treatment the ine\ liable contraction of the scar leads to 
mcTPasmg obstruction irhilst rn fa\oucahk cases the ulcer may 
recur, spread or cien become malignant Occasionallj after an ulcer 
has healed the patient remains quite comfortable so long as ho is careful 
with his diet m spite of having a well markctl hour glass contraction of 
the stomach 

The pticnt should be carofullj prcpitwl for the opration the 
stomach is washed out it there is much stasis and after this the diet 
should be limitwl to stcril'. liquids for two days l»cforc the opration 
Rectal salines may nbo be given with advantage in severe cases 

The oprntion should begin as a rapid exploration of the whole abdomen 
and any obvious source of infection — such as n diseased appendix — 
should be treated The stomach pylorus and duodenum must be care 
lullj examined, for without this precaution a cardiac pucb a tnlociilar 
stomacli or associated pjloric or <luodeHal obstruction has been over 
looked with disastrous consequences In six cases mentioned Vey 
rasset* the pyloric pouch alone was drained by a gastro jejunostomj 
with fatal results 

The exact nature of the opration must ilcpnd on the conditions 
found on exploration for the same opration is not euitable for all cases 
Much depntls on the size of the cardiac puch the presence or absence 
ot pyloric obstruction or adhesions and any suspicion of malignant 
disease The condition of the plicnt has also to be taken into considera 
tiou for this 13 frequently too bad for a long and severe operation 

The immediate need is to overcome the obstruction so that the patient 
may be saved from starvation Under these conditions excision which 
may apjiear the ideal radical opration may bo far too dangerous and 
therefore, wrong Fxpenence has also shown that it is rarely 
necessary 

Hour-glass contraction depnda chiefly on the formation of scat tissue 
in connection with a chrome ulcer Recovery under medical treatment 
IS prevented by the increasmg obstruction with the consequent starvation 
anti the forcing of food through the narrow neck of the hour glass ov er the 
surface of the ulcer MTien the obstruction is overcome by operation the 
food no longer passes over the ulcer, lull diet can be taken with safety 
' A. \6fTaaaet See deCAtr I90S aurdi 761 
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and complete healing may be expected ; there is abundant evidence that 
this does, in fact, take place. 

The surgery of simple and mabgnant hour-glass contraction -will be 
considered separately. 

(1) Simple Hour-glass Contraction. One or more of the follovung 
may be required : 

(1) Gastro-gastrostomy. 

(2) Gastro-jejunostomy, posterior or anterior, single or double. 

(3) Gastro-plasty. 

(4) Excision of the ulcer. 

(5) Excision of the stricture. 

(6) Partial gastrectomy. 

(7) Retrograde dilatation. 

(8) Jejimostomy. 

The choice of operation depends chiefly on the presence or absence of 
pyloric obstruction in addition to hour-glass contraction. It follows that 
the discussion will be greatly facilitated by adopting this natural division. 

(a) Hour-glass Contraction without Pyloric Stenosis. l^Tien there is 
no pyloric obstruction and the cardiac pouch is of a good size, posterior 
gastro-jejunostomy (Eig. HI), engaging the lower part of the cardiac 
pouch, is attractive, because it not only overcomes the mid-gastric stricture 
in a simple and safe way but it also permanently corrects the excessive 
secretion of acid, which is such an important cause of the persistence of 
the ulceration when a stricture has once formed. This hypersecretion, if 
unchecked, may not only delay the healing of the ulcer at the stricture 
but may contribute to the formation of a new ulcer in the proximal sac. 
This actually happened in one of my early cases, a gastric idcer developing 
on the lesser curvature above the old stricture which had been overcome 
by gastro-gastrostomy. A secondary posterior gastro-jejunostomy com- 
pletely reUeved the symptoms, and the patient has remained well for 
eight years. When the cardiac pouch is small, posterior gastro- 
jejimostomy is not only difficult, but the unusual position of the stoma, 
especially as regards the jejimum, makes vicious vomiting likely to 
follow. In one of my cases this had to be corrected by entero-anastomosis 
a year later. Extensive adhesions on the posterior wall of the stomach 
or a very small inelastic cardiac pouch may make posterior gastro- 
jejunostomy difficult or impossible. In this case either gastro-gastrostomy 
(Fig. 112) or anterior gastro-jejunostomy, engaging the cardiac pouch, 
must be performed ; of the two the former is the better operation. 

Gastro-gastrostomy is, as a rule, the most satisfactory operation, for, 
when well done, it efiectively and permanently removes the obstruction 
without altering the physiological conditions of the stomach (Fig. 113), 
and without trespassing on the ulcerated stricture through which the food 
probably never passes again. Moreover, it is a very safe operation, and 
it carries no risk of gastro-jejunal or jejimal ulcer or of vicious vomiting, 
which is especially likely to follow gastro-jejunostomy performed imder 
unusual difficulties. When the upper pouch is very small, gastro-gastro- 
stomy may be difficult, but by making a curved incision a sufficiently 
large opening can be obtained. The vertical gastric incision figured in 
some of the books cannot be made nearly long enough to provide adequate 
drainage. This operation is much more easily done on the front of the 




Fio 113 GMtio-ga$tii>3tota7 CUmp» ste applied to tlie card ae and pylonc 
pouches and the subsequent ateps ara aioular to those figured under gastco 
jejonostomp 

Operation — ^The essential points of gastro gastrostomy — the operation 
most needed for the relief of hour glass contraction of the stomach — notr 
require attention It is of vital importance to make the stoma as large 
as possible especially when this is the only operation performed IVith 
tbia object very la^ pouches of the cardiac and pyloric parts of the 
stomach are so secured in strong curved clamps that a long curved incision 
can be made m them about one inch above and nearly parallel to the 
greater curvature The pomts of the damps are just below and m front 
of the stricture and their handles below on the greater curvature vrell to 
the right and left The pouches ate brought together and joined by two 
layersofNo OOformalmcatgutsatnmasmgastro jejunostomy (fig 113) 
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Gastro-plasty, as advocated by Kammerer (Fig. 115), is not nearly such 
a satisfactory operation, for by it tbe stricture and the ulcer, which is 
practically always present, are laid open ; haemorrhage is more likely to 
follow and the sewing is more difficult owdng to the adhesions which 



B 

Big. 114 The ulcer is excised at A, and the opening closed as in B Sometimes 
posterior gastro-jejunostomy is also done as in B 

generally bind down the contracted part of the stomach. Inseparable 
adhesions to the liver or pancreas, especially if the ulcer is near the cardia, 
make gastro-plasty difficult and too dangerous, for some of the sending has 
to be done very deeply in the epigastrium tmder cover of the left costal 
margin. 
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In some cises it is po-^ibfe anti a<I\ isal to eTci»e the ulcer upon the 
lesser cut%ature (Fi<* U4) without approaching too near the greater 
cur\ature A^’henthe^ shaped openins thus made i-iclaset] thenarroTr 
ing IS abolished and the natural shape of the stomach is restored TIii> 
operation has the merit of immeihately remoMttg a clironic ulcer which is 
a!o\r to heal and ma> be reganletl os a possible source of malignant 
dieeaec but it is unneecssanW difficult and se\ere for bad cases and is 
onljr to be imilertaken at anj tune b> surgeons of considenble skill and 


i 



Fio IIj ( aAtro-plast) and Finncj s operat on tor I our glass contra t on n i 
pylnrtc obstnlction 

experience in gastric siugery It must be remembered aliraps that gastro 
gastrostomy which is a compaTatJ\eIy easy operation cures these patients 
at a very “small risk 

Removal of the part of the stomach bearing the stricture (Fig IIG) 
has been very strongly recommended by some surgeons but it is 
usually unnecessarily severe for simple ulcers and it exposes a feeble 
patient to undue risk For malignant hour glass contraction this opera 
tion 13 sometimes an excellent one 

^loyiuhan* records a remarkable case m which it was impossible to . 
join the cardiac pouch to the pvlonc pouch or jejunum owing to adhesions 
He opened the pyloric pouch and dilated the stricture m a retrograiie 
manner and to his surprise the patient made a good recovery 

Temporary jejunostomy has been performed in some cases when no 
other operation could be done with advantage (Eusterman) * The rest 

* S r Berkeley Stoymliin Lanetl 1904 • 413 JWon nnl Optrot ons 1918 i **84 

* Q B Euaterman ilayo Cl » M 1914 v '’0 
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afforded to tlie stomacL, for some months may improve the local conditions 
so much that a secondary radical gastric operation may become possible. 

(6) Hour-glass Conteaction with Pyloric or Duodenal Stenosis. 
When the pylorus is movable ]?inney’s operation of gastro-duodenostomy 
(Figs. 112 and 115) appears to be the best method of overcoming the 
associated pyloric stenosis for it can be performed in far less time, when 
time is important in these enfeebled patients requiring two anastomoses, 
and particularly because it carries no risk of vicious circle or gastro-jejunal 



Pia. 116. Excision of the tubular ulcer, causing hour-glass contraction. The 
cardiac and pyloric pouches are then sewn togetiier. 


, ulcer. It may be objected that Finney’s operation does not drain the 
stomach as well as gastro-jejunostomy, but this depends largely on the 
size of the opening, which can be made very large by Finney’s method. 
It is possible that gastro-jejunostomy, by allowing more bile and pancreatic 
juice to reach the stomach to neutrahse the gastric juice, is a surer safe- 
guard against recurrence of ulceration in the stomach. It is certainly 
considerably better and easier when there is active ulceration or extensive 
adhesion at the pylorus. When the pylorus is fixed or ulcerated, the 
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ideil operation seema to be a single postcriorgastro-jejunostomj added 
to gastro gistrostomy, the jejunum bcug jomed to the pytonc pouch 
Double posterior gaslro-jejunostomy 13 not satisfactory under these 
circumstances for \ anous reasons It is difficult to drain the tiv 0 pouches 
thoroughl} through the limited space available m the mesocolon 3Iore 
over, there are as % rule extensive and firm adhesions behind the stonnch 
and the mesocolon may be considerably ehortened and adherent In 
some of my cases it Bcemed quite impossible to join the jejunum to the 
posterior surface of the very small cardiac pouch without undue risk of 
angulation and obstruction of the long dnvvn up loop of the jejunum 
around which the mesocolon, although sewn to the stomach, is very 
likely to contract 

Double onterior gastro-jejunostonuj is an alternative I have never 
thought worth trying judging from the comparatively poor results of this 
operation for pyloric obstruction It is well known that gastro jejunal 
ulcer and viaous circle are unduly common after it 

(2) Malignant Hour glass (kmtraction It is not always easy to say 
whether hour glass contraction is innocent or malignant There is plenty 
of evndcuce to show that caremoma may supervene upon a simple ulcer 
of the stomach, and it 13 clear that the early stages of the niabgaant 
change are difficult or impossible to recognise at the operation Cancer 
may be suspected if the ulcer base u unusually thick and hard and its 
edges hard and raised if the glands in the leaser curvature are hard and 
considerably enlarged or if any nodules are seen on the peritoneum 
covermg the ulcer • 

If there is a reasonable suspicion of cancer and the patient’s condition 
IS fairly good, partial gastrectomy should be jierformed, the duodenum 
closed and the jejunum joined to the open end of the cardiac pouch in 
front of the colon after the Polya Mayo metho<l Mlien the growth is 
irremovable a gastro jejunostomy should if possible, be performed for 
this overcomes the obstruction and gives relief for some tune It 13 
rarely practicable to perform the posterior operation, but an anterior 
anastomosis engaging the cardiac pouch high up and well to the left of 
the obstruction is satisfactory and vvell worth domg It prolonged the 
life and relieved the obstructive symptoms of one of my patients for 
nearly two years and of another for six months In a few mstances a 
jejunostomy may be easier and safer 

Results of Operation. MoriaUhj — Veyrasset’s* statistics published m 
1908 show a mortality of 16 per cent for two hundred and sixty operations 
for simple hour glass stomach, but six of the deaths were due to draming 
the pylonc instead of the cardiac pouch The death rate has much 
diminished since then especially when great care is taken to select the 
operation, or combination of operation*' which is most suitable for each 
case As a rule gastro gastrostomy is appbcable and is attended by a 
V ety small nsk considexmg the state of nutrition of these starved patients 
One of us (B P K ) has operated on ovnr fifty cases with only two deaths 
due to the operation One patient died from accidental suffocation soon 
after the operation It is fair to put the mortality at under 4 per cent 
Vlliniate Results — These ate very good when the obstruction is 

• A Vejrasset S» deCiir 1908 ssxvtii, 761 
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thorougHy overcome. In the majority of my cases I have adopted 
gastro-gastrostomy and added Finney’s operation, if necessary, to over- 
come duodenal stenosis. I have been able to trace nearly aU my patients, 
though a few have changed their addresses during the War. They are 
invariably very pleased with the results of the operation, hut a 
second operation had to be performed for recurrence of gastric 
s 3 anptoms on two occasions ; once a new ulcer had formed higher up on 
the lesser curvature after gastro-gastrostomy; gastro-jejunostomy was 
performed, and the patient has remained well for twelve years. In the 
other cases a chronic vicious circle developed and was reheved by entero- 
enterostomy a year later. The posterior gastro-jejunostomy had engaged 
a small cardiac pouch, the stoma being too high and too far to the left, 
causing kinking of the jejunum. 

The following remarkable case was pubhshed, with others, in the 
British Medical Journal, March 25, 1911 : 

Jlrs. M. D., an American lady aged 42, was brought to me by Dr. J. C. Cook 
towards the end of October, 1909. 

History. She gave a history of lifelong constipation and indigestion. About 
ten years ago she began to have attacks of biliary colic about once or twice a year, 
but these entirely ceased four years ago. She has never heen jaundiced. Since she 
was a girl she has suffered a great deal from indigestion. For the last three years 
she has had almost constantly a dull pain in the epigastrium, but this has become 
a great deal worse vithin the last few months, and has lately shifted up the sternum 
as high as the sternal notch, where it is sometimes very severe, especially when the 
patient swallows. The indigestion has been very bad during the last eighteen months. 
At first she used to vomit about one or twice a v eek, but gradually this has increased 
in frequency to once every day, and lately after every meal containing an}' solid. 
She has never had hiematemesis or noticed melsena. Gradually the amount that 
she can swallow at a time has diminis hed. After the food she has a feeling of a 
lump in the throat and under the breast bone. For months she has not been able 
to take solid food in comfort. The attempt has always been followed by great pain, 
which is only relieved by the return of all the food. One day she took an oyster 
divided into four pieces ; this was followed by great pain and vomiting, which u as 
only relieved when the last piece of oyster was retiuned four hours later. The only 
sohd that she could occasionally take in comfort was a Welsh rarebit. Occasionally 
her mouth fills with water, and then she brings up a small amount of mucus. The 
act of swallowing itself is not painful if the patient is content with a small amount 
of liquid at a meal. For the last year she has not been able to take tea. For months 
she has lived on peptonised milk , Benger’s food, Brand’s essence, and so on, in 
decreasing quantities at a time. These have been supplemented by nutrient enemata 
and suppositories. She has wasted progressively for two years, but much more 
rapidly diuing the last six months. About two years ago her weight was 130 lb. ; 
now she is only 56 lb., although she is 5 ft. 9 in. in height. During the last few months 
she has had several attacks of shivering, associated with exacerbation of vomiting. 
In spite of aU this the patient has led an active life, often travelling two hundred 
miles a day in her motor-car and managing the business afiairs of her daughter. 
She was taken to seq a well-knoivn consulting physician in May, 1909, who is said 
to have diagnosed mahgnant disease in the abdomen, possibly in the stomach or 
pancreas. He gave a bad prognosis and advised that the patient should be allowed 
to live and do as she liked. 

Condition upon Examination. The patient was extremely thin and feeble. She 
was only able to walk into my consulting-room vith difficulty. She was not able 
to dress or undress herself. Her skin was yellow, dry, and wrinkled. The tempera- 
ture was 97°. The hands and feet were cold. There was some oedema of the ankles. 

Alimentary System. All the natural teeth were missing, hawng been extracted 
about fifteen years ago and replaced by complete sets of artificial teeth. The tongue 
was raw and red. When asked to swallow a glass of milk she was only able to 
half a tumblerful in small sips. Any attempt to take more gave rise to pain and a 
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feeling of distension at the Ion ct en I of the sfemum TIio abdomen was cannated 
and m spito of the fact that the abdominal nail was \cry thin no tumoiu could bo 
felt anvwhcto in tho abelomen There nns 4 little resistance in the gallbladder 
region but no dulness or tumour A anccussion splash could bo obtained a littlo 
below the level of the umbilicus A pelvic examination revealed no abnormality 
Tho respiratorv system was normal m spite of a historj of possible phthisis at tho 
lower part of the right upper lobe Tho nervous system was normal except for 
great imtability of temper In view of the didiculty of diagnosis between oesopha 
goal stneturo and hour glass contraction of the stomach with pjlonc obstruction 
an \ rav and bi«muth examination of tho stomach was advised Three days later 
the patient was asked to swallov a tumblerful of milk containing 1 oz of the oxy 
chlonde of bismuth After much coaxing she was only able to swallow half this 
amount Sho was then placed stamlii^ before the \ ray apparatus It was at 
once seen that the cesophagus was not distended so that the obstruction could not 
be m it A small shadow was seen just below the diaphragm and from the right 
border of this u narrow streak of bismuth extended into n lower shadow- giving the 
characteristic apjicnrnnce of hour gloss stomach with an unusually small cardiac 
pooch As tho patient swallowed moro bismuth tho lower shadow graduallj m 
creased until it was much larger than the upper one It exten led from two inches 
below the umhthcus to a httio below tho symphysis pubis. TI a dmd took a long 
time to run away from the tipper eac ao that the obstruction was evidently severe 
The sue of the pvlonc pouch and the delay m tic exit from the stomach made it 
clear that there must be pyloric ohstructioo as well An operation was advised and 
the patient consented Tho next <lny was spent in preparation TIio patient was 
given nothing but stwhswl milk and l>oil«l water by the mouth and recta! salines 
Mxre administered every font hours 'iniis improved the pulse and the geoera! con 
dittoa of the patient to a great extent The false teeth were taken away and tho 
mouth thorouglity cleansed sca'ersl times a da\ with an antiseptic mouth waah 
OptralMn On tho tnormag of the second day after the examination E>f Page 
gave fin anesthetic and the alKiomen trss opened through an incision made as high 
as possible iq the left rectus muscle some of the fibres of which were cut across in 
order to give more room The stomach was explored and tho conditions suggested 
hr the \ ears werediscoiered The upper pouch ires very small being about the size 
of a hens egg The lower pouch was fairly Large being about the size of a norma) 
stomach (Tig 112) The pilorus was conai Jcrably iMirroweil hut fairly movable 
The Scar of a healed ulcer was seen upon its nntenor surface The constriction In 
the stomach was rerv bard and t ghl There was not enough thickening of the 
wall to suggest carcinoma nor were there any signs of any enlargeil glands in the 
amal! or large omentum or pancreas The stnclute was 5 in Jong and appeared 
to bo due to the healing of a large saddle shaped ulcer occupying the lesser curvature 
quite close to tho ce'WiphagiLS and extending far downwards upon both the anterior 
and posterior walla of the stoniaeb The lower part of tl e stomach was pulled 
downwards and to tho right so os to bnng the cardiac pouch into new For reasons 
that will be prescntlv diseiiiaetl a pastro gastrostomy was decided upon It was 
found to be imjiossiblo to control the cardiac pouch with clamps without passing 
one blade through the gastro-cohe omentum into the lesser sac of the peritoneum 
and upwards behind tho stomach towords the oesophagus The other blade was 
placed m front of the stomach and the lesser omentum and the forceps were locked 
and closed Another long clamp was applied on the anterior wall o! the pylono 
pouch near the greater curvature and with its pomto directed upwards and to the 
left The clamped portions of the stomach were then carefully isolated with moist 
packs and they were joined together by two layers of direct sutures just as in 
gastro-jejunoslomy Linen thread was the suture material used The opening 
m the cardiac pouch extended from the lower and right border upivards and to 
the left of and above tho msopbageaf onfice This was the only way to make it 
Ion'’ enough The wall was extremely thiefe and hard The mucous membrane 
was inflamed and closeh adherent to the other coats so that none of it could be 
removed separately Dierefore an ellipse of tho wfaifle thickness of the fibrous wall 
was removed It was impossible lor tlio through and through suture to pick up 
the mucous membrane all the way roun J without uinlnly narrowing the anastomotic 
opening but the other coats were flo extremely fibroid that there did not appear 
to be any danger of the stitches cuttiog out Tho external seto muscular suture 
having been completed tags of the lesser and gutro coho omenta were fixed over 
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the sutiire line. The pylorus was then brought into the wound, and an incision was 
made along its supple lower border and prolonged into the lower borders of the 
duodenum and stomach, which were close together. The woimd was closed after 
Finney’s method of gastro-duodenostomy, but with continued instead of interrupted 
sutures. Before the opening was made, clamps were applied to prevent leakage 
and hsemorrhage. The gall-bladder was found to be full of stones, but it was neither 
inflamed nor adherent, and the cystic duct was patent. There was no indication 
for removing the stones, especially as any prolongation of the operation would 




the lower sac became evident for the first time. C, Three weeks after gastro- 
gastrostomy. (From O. H. Reports, 1921, Ixxi, 178.) 


probably have resulted fatall}'. Moreover, the gaU-stones had given rise to no 
S3Tnptoms for four years. When the operation was completed the stomach seemed 
to be about the normal size and shape. The new pylorus was ver^'’ mde. The 
gastro-gastrostomy had drawn the pjdoric pouch upwards and to the left. The 
abdomen was closed in layers, the operation being completed in forty-five mmutes. 
A saline enema was given immediately on the retimn of the patient to bed. The 
patient was rather collapsed for the first two days. She was given water to drink 
from the first, and saline and nutrient enemata were administered alternately every 
foiur hours. The mouth was exceedingly dry, and tliirst was very severe. Toward 
the end of the second day milk was given by the mouth, and from that time onwards 
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nutnenfs vert dwcjontmuod The food g«Teo l»3 the month iras graduaUy increased, 
BO that at the end of iUtecn days she naa m jDmced fuU diet GniduaU7 the p.itipnt 
became able to swallovr larger amounts at a tune She left the home after five weeks 
with her condition very much improxcd having (^ned over a stone m weight By 
September, 1910 she Imd gained 3 at 10 lb In 1912 ahe neighed 9 at , having more 
tlian doubled her weight I remoi cd gall atones impacted in the common bile-duct 
sndcvsticductsinFebruary, 1913 and the patient amde a rapid recovery She was 
quite well when lost heard of in 192o 
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OPERATIONS FOR PYLORIC STENOSIS, CON- 
GENITAL AND ACQUIRED. RAMMSTEDT’S 
OPERATION. FINNEY’S OPERATION. GAS- 
TRO-DUODENOSTOMY. DUODENAL ILEUS. 

HYPERTROPHIC PYLORIC STENOSIS 

Congenital, hypertrophic stenosis of the pyloric sphincter chiefly 
affects healthy male infants, less than one-sixth being females. About 
half of those affected are first-born children. The symptoms of obstruc- 
tion generally develop between the second and the fourth week after 
birth. 

Rammstedt ’s Operation. This operation, which consists of simple division 
of the enlarged pyloric sphincter, is by far the best for congenital hyper- 
trophic pyloric stenosis. Rammstedt discovered it accidentally, while 
trying to perform Weber’s extramucous modification of simple pyloro- 
plasty.^ The parts were so rigid and friable that the stitches designed to 
close the longitudinal wound in a transverse manner would not hold. 
The patient was so ill that the attempt had to be abandoned, with the 
woxmd through the serous and muscular coats left open. The patient 
recovered, and Rammstedt had the wit to see the significance of this 
unexpected recovery, and that it was not necessary to close the incision 
in the muscle and peritoneum. It is, however, necessary to make sure 
that the mucous membrane is not perforated and that bleeding is arrested. 

Rammstedt, having tried the operation with success in other cases, 
estabhshed it on a firm basis, and other surgeons in Europe and America 
adopted it with equal success. John Thomson,^ in a valuable paper 
based upon an experience of 100 consecutive cases of this disease (including 
thirty-nine operations) during twenty-five years, strongly advocated 
Rammstedt’s operation ; four out of his five cases (80 per cent.) recovered, 
whereas only seven out of his eighteen cases (38 • 9 per cent.) of Loreta s 
operation recovered, and only three out of twelve (25 per cent.) were saved 
by gastro-enterostomy. R. A. Ramsay,^ in his excellent articles based on 
personal experience of ten cases treated by Rammstedt’s operation, with 
five deaths, strongly recommends the operation and advocates its earlier 
adoption. 

Indications for Operation. Minor degrees of this condition certainly 
recover completely under careful medical treatment, hut when, m spite 
of it, typical projectile vomiting, wasting, palpable tumour and visible 

^ Med. Klin., 1912, Tiii, 1702 ; and Cent.f. Chir., 1913, xl, 3. 

- Edin. Med. Jotirn., January, 1921, 1. 

’ Brit. Journ. Stirg., 1921, viii, 397 ; and Trans. Med. Soc. Bond., 1919, xlu, I-u. 
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pcnsfil«is contmue, an operation should be undertaken without delay, 
for imlmitntion greatly prejudices the result J F Poyntoa^ regards a 
palpable pyloric tumour as b} far the most reliable aid to diagnosis , 
indeed, he believes it to be the only absolute diagnostic sign Undue 
delay is the chief cau'^e of death after Romnistedts operation, as is well 



Fca 118 lt<tmm.4t«(U < ipcotunn Th« p^'(orlc sphincter is dcMiicti couiplcMl} 
tritbnue opening (ho raui’OM 



Fia 119 Pammstedts operation The sphincter is separated and the mnctisa 
ailoirfd to protrodi. 

shown in hospital cases which usually come too late T Twisfmgton 
Higgins* found the mortality to be 63 6 per cent when the duration of 
symptoms was over 50 days and only 6 4 per cent when operation was 
undertaken within twenty fire days IVhen the hypertrophied pylorus 
can he seen or felt, ox when ra«Iit^aphic examination shows marked 
delay there is httle hope of recovery without operation Radiographic 
examination is rarely required and may be harmful 
» Lancet 1924 i 215 
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OPERATIONS FOR PYLORIC STENOSIS 


Pre]:aratwn. The condition of the infant is improved as much as 
possible by gastric lavage, careful feeding, warmth and the administration, 
by the rectum or subcutaneously, of saline solutions containing glucose 
and bicarbonate of soda. In bad cases the stomach is washed out two 
hours before the operation. 

Operation. Chloroform and ether are too dangerous because they 
may cause acidosis in these starved infants. Gas and oxygen is the best 
and safest anaesthetic, but this is not administered until the surgeon 
and his assistants are actually ready to start the operation. A right 
paramedian incision 2 inches long is made in the epigastrium displacing the 
rectus oiitwards. The lower margin of the liver is drawm upwards and the 
thickened pylorus is found, brought out and examined. It is held by the 
left hand, while a longitudinal incision is made and gradually deepened 
upon its anterior surface, in the bloodless area between its vascular upper 
and lower borders. This incision is commenced near the duodenal end 
of the thickening, and all cutting is made from right to left (never towards 
the duodenum), so that the anterior fold of duodenal mucous membrane 
close to the pylorus may not be opened — a mistake w^hich is easily made. 
Very slowly all the circular muscle fibres are divided and separated by 
blunt dissection with blunt-pointed scissors, until the dense mucous 
membrane bulges well between the retracting ends of the wide sphincter. 
It is not necessary to close the gap in the serous and muscular coats, 
although Strauss^ recommends using a muscular flap for this purpose, 
Bleeding is stopped by hot, moist gauze pads or by under-running and 
tying with fine catgut, for intra-peritonea 1 hsemorrhage has caused death 
in some cases (Figs. 118 and 119). 

By gently squeezing the stomach the patency of the pylorus and the 
absence of perforation of the mucosa can be proved. Any perforation is 
closed with fine catgut, turning in the edges. The pylorus is then replaced 
and the parietal wound is rapidly and securely closed. 

The greatest care is taken in the after-treatment, especially in feeding 
and keeping the child warm after the operation. Breast feeding should 
be adopted W'henever practicable, but, failing this, every care should be 
taken to sterihse the food and thus prevent diarrhoea and fever, which are 
the most important causes of death after operation. 

Prognosis. Before the adoption of Eammstedt’s operation the 
mortality of this disease was very high, especially in hospital practice, 
owing to delay, gastric dilatation and malnutrition before operation, and 
infective diarrhoea with hyperpyrexia after operation. Between 1909 
and 1917 thirty cases w^ere treated medically at the East London Hospital,^ 
and all died except one. At Great Ormond Street, from 1914 to 1918, 
there was a mortahty of 80 per cent, in fifty-four cases, and none of the 
late cases submitted to operation recovered. The mortality after Eamm- 
stedt’s operation is rapidly decreasing and will continue to do so owing 
to earlier diagnosis and operation. Thomson had a mortality of 20 per 
cent, in five cases, Downes ® 17 per cent, in 175 cases, Tyrrell Gray ^ 14 per 
cent, in seventeen cases, and Strauss reports 107 cases with a mortality 
under 3 per cent. 

* Surg. Clinics of Chicago, February, 1920, p. 93. 

- R. Warren, Lancet, 1920, i, 1359. 

“ Downes, Journ. Amer. Med. Assoc., 1920, Ixxv, 228. 

« H. Tyrrell Gray and G. B. Pirie, Lancet, 1919, ii, 515. 
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Loreta’s Operation Divulsion or Rapture of the ^lonc Sphincter 
Loreta * many years ago made a small opening into the stomach near the 
pylorus and introduced his finger to dilate fibrous stricture of the pylorus 
m an adult The immediate results of the operation Trere fairly successful 
but perforation occurred in some cases and m others the stricture 
recurred so that the operation fell mfo disuse Later F F Burghatd anil 
others adapted it to congenital hypertrophic pyloric stenosis with con 
suletable success G F Still * m his a aluable contribution states In 
the last eight years Mr Bu^hard has performed this operation on 46 
of his primte cases mth only one death The hypertrophied pylorus 
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IS brought out and steadied by the left hand while through a small 
incision m the anterior wall of the stomstcb conical metal dilators (in 
gradwa.Uy iiicieasing sizes,! axe. very carefully passed throi^gb the pylorus 
The hypertrophied sphincter nsuallj with its peritoneal co\enng gi\es 
way rather suddenly at last but the redundant and freel) mo\able lining 
of mucous membrane remains entire and bulges mto the gap thus allowing 
the immediate and free passage of food into the intestme A tube is 
jMssed through the stomach mto the duolenum and a suitable meal is 
giien The wound m the stomach la closed with two coatmuous sutures 
of fiue catgut 

This operation can be performed more quickly and with less shock 
than any other operation except that of Rammstedt Of these two (he 
latter is undoubtedly the better operation being speedier mote con 
troUable and attended by leas shock the clean cut being less harmful 
than forcible rupture of the sphincter 

' La D ruh ont d g lale dtf Flora rfr “mleillon FstTreves Bologns ISS4 

* Bn( l/frf JouTu IP 5 « 55t 
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OPERATIONS FOR PYLORIC STENOSIS 


Pyloroplasty as originally introduced by Heinecke and Mikulicz kas 
been very properly abandoned for more radical methods. An incision 
two inches long was carried along the anterior wall of the stomach through 
the stenosed pylorus into the duodenum, and this incision was sewn in the 
reverse direction so that the suture line became transverse to the axis of 
the bowel, which was thus considerably enlarged. For a time some relief 
usually followed, but recurrence of ulceration and stenosis frequently 
ensued, and secondary gastro-jejimostomy had to be performed. 

Finney’s Operation ^ (Modified). Dr. Finney described his ingenious 
operation as a new method of pyloroplasty, but it is also a form of gastro- 



Fig. 121. Finney’s operation. The incision is near the contiguous borders 
of the stomach and duodenum, a quarter of an inch in front of the great omentum. 


duodenostomy. The abdomen is opened through the upper part of the 
right rectus. The pylorus, the pyloric end of the stomach and the first 
part of the duodenum are thoroughly freed from adhesions, so that the 
subsequent steps may be made easy and all tension prevented. Fiuaey 
lays stress on the need of separating the adhesions very thoroughly, and 
considers this to be one of the most essential points of the operation. 

The duodenum is mobilised after Kocher’s method so that the parts 
employed in the anastomosis can be brought out of the wound. Some- 
times a rubber cushion or LiUenthal bridge imder the loin is of considerable 
assistance. Clamps with their points directed upwards are applied to 
folds of the contiguous surfaces of the stomach and duodenum. As the 
incision to be presently made extends along the lower border of the pylorus, 
the clamps cannot include the whole of the parts engaged in the anasto- 

* Bull. Johns Hopkins Hosp., July, 1902, and Surg., Qyncec. and Ohstel., 1914, xviii, 
273, where there are excellent figures. Finney used no clamps to control limmorrhage 
or prevent leakage, but relied on holding up the parts iiith stay sutures. He used 
interrupted mattress silk sutures in front. 
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mosis In spjte of this they sene to prevent leakage and to bring the 
parts well mto the wound l^ks ore carefully placed the posterior 
part of the sero muscular suture is inserted and a quarter of an inch in 
front of this a long curved incision is made The incision divides the 
stricture near its lower border and extends for two and a half inches into 
the stomach and duodenum (sc? Fig 121) To limit subsequent con- 
traction as much of the scar as possible is excised from either side of the 
incision especially if the walls of the pylotos are much thickened To 



lit. 123 I nn«y< opPwl«t>n Tk^ t»o coni huoijj « uturcs «re«hosFn 

present the formation of obstnicting lahes and to make suturing easier, 
rediuidnnt edges of raucous membrane arc re&ioied Any hieniorrhage 
at the upper end of the wound is arrested and the posterior edges of the 
incision are joined togetiier bj means of a continuous catgut suture which 
pierces all the coats of the stomach and intestines and commences above 
(see Fig 122) This IS continued m front after Connells method The 
sero muscular suture is then completed m front Continuous sutures arc 
better than interrupted for they make the operation easier speedier and 
safer (w Fig 123) 

The adianta^es clatmeJ for tkn operatioi* are— that it is easy and 
simple and can be performed in a very short time There are distinct 
advantages when pyloric stenosis coexists with hourglass contraction 

OA— TOV II 11— J 
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OPERATIONS FOR PYLORIC STENOSIS 


and has to be treated after gastro-gastrostomy in a feeble patient. Also 
that the size and position of the new orifice are such as to provide free 
drainage of the stomach, unless the latter is greatly dilated ; that the 
development of a vicious circle or jejunal ulceration is impossible ; there 
is a peculiar freedom from post-operative nausea and vomiting (although 
regurgitation of bile does occur in some cases). One of us, however, 
reported a case, which he believes to be unique, in which a valve below 
the stoma obstructed the duodenum, calling for secondary gastro-jejuno- 
stomy, which proved successful. Even a large ulcer may be removed 
from the anterior aspect of the pylorus, stomach or duodenum without 




Fig. 123. Finney’s operation. The deep suture is nearly completed after 

Connell’s method This is supported by continuing the Lembert suture upuaids 

in front. 

fear of subsequent cicatricial contraction. It does not interfere with 
digestion in the duodenum and Avith the reflex secretion of bile and 
pancreatic juice ; hence absorption should be a little better than after 
short-circuiting. It is particularly suitable for the cases of partial pyloric 
stenosis described by Maylard. 

Disadvantages. Although the operation is a great improvement on 
pyloroplasty, the separation of adhesions is troublesome and may be 
dangerous. It is eontra-indicated in most cases of active ulceration, ivitli 
dense adhesions. 

It may be concluded that Finney’s operation is not so generally 
applicable as gastro-jejunostomy, but that it is occasionally the operation 
of choice for uncomplicated fibrous stenosis. 

Gastro-duodenostomy, This operation was designed by Jaboulay ivitli 
the object of overcoming pyloric stenosis and yet to allow the food to 
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enter the (hiodemiiu for digestne puqoses and particularly ^\!th the 
view of p^e^entlng the de\eIopmeiit of regurgitant \omiting Theoreti 
cal!} gastro duodenostom} is on these two accounts better than 
gastrojejunostomy but as a matter of hict some bile regurgitation may 
follow gastronluodenostomy 

There is no risk of jejiinal ulcer foUowmg gistro diiodenostomy and 
even a duodenal on<‘ is evtremely unlikel} to develop for the acid chyme 
now enters qmte near the bilnrv papilla and is soon neutralised by the 
bile and pancreatic juice but when the stomach is considerably or greatly 
dilated gastro jejunoatomy is undoubtedly to be preferred and this 
operation la both simpler and «!afer in the great majority of cases As 
compared with pyloroplasty gastro duodenostom) has the advantage 
of a\ oidmg di'ieased tissues 

Although Kocher had ptevaowsly joined the open end of the duodenum 
to the posterior surface of the stomach after resection of the pylorus 
Jaboiilay n-as the first to siiggebt gastro duodenostomv as a lateral anasto 
mosis He joined the duodenum to the anterior surface of the stomach 
by making a verticnl incision in each and folding the duodenum over 
and to the left This is onlv f>o>siWe with a very movable duodenum 
or after making it mobile by Kocher s method Prof Kocher gives 
the following dc'scription of hja method ' 

The delicate laj er of the parietal iieritoneum cov enng the kidney is 
divided vertically one and a half inches external to the second part of the 
duodenum and the incision is then continued vertically downwards 
through the upper laver of the transverse mesocolon (which is held on the 
stretch) as far as the larger branches of the vessels The fingers are then 
introduced behind the left edge of the mcision through the pentoaemu 
and the duodenum is separated from the vertebral column the vena cava 
and the aorta until it can he brought forward 

Clamps are applied to folds of the aotenor walls of the stomach and 
duodenum and an anastomosis ts effected as described under gastro 
jejunostomy Packs are carefully placed to isolate the parts 

' The method is subject to only one contra indication viz the presence 
of such extensive adhesions to the under surface of the liver that the duo 
denum cannot be sufl5ciently freed This difficulty of adhesion can 
however ofter be overcome as we have proved in three of our cases , 
but the fact of having to perform the Buturmg inside the abdomen is 
apt to mteriSnre wifi tie secorrCy* o/stfiV'ifilg' espectsUf cs dc&salt cases- 
It IS on this account that sub pjlonc gastro-duodenosfomj did not meet 
with vmiver'sal acceptance The sub pylonc portion of the duodenum 
cannot be drawn out of the wound on account of its connection with the 
gastro hepatic omentum and the important structures contamed withm 
it This fixation to the under surface of the liver mav be so firm that only 
the lower two thirds or only the lower part of the vertical portion of the 
duodenum together with the inferior flexure can be brought m contact 
with the stomach 

W e therefore propose that instead of llllard s sub pyloric gastro 
duodenostomy the name lateral gastro duodenostomy ’ be given to this 
operation to distinguish it from our method of inserting the dmded duo 
denum mto the posterior wall of the stomach after resection of the pylorus 
1 Optrattn SMrgvj/ 
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The great difference between Villard’s sub-pyloric gastro-duodenostoiny 
and our procedure is that we render the descending portion of the 
duodenum, the inferior flexure, and a considerable portion of the third 
(transverse) part so movable that the parts to be sutured can readily 
be raised up and surrounded with gauze, so that the sutures can be 
introduced extra-peritoneally with comfort and security.” 

One of us (R. P. R.) has performed this operation on selected cases 
for the last ten years, and has found its immediate and ultimate results 
satisfactory, serious vomiting and secondary ulceration being very rare 
after it (see Figs. 108 and 109, pp. 176 and 177). 



Fig 124 Duodeno jejunostomy. The dilated thud part of tlie duodenum is 
exposed through a transverse incision in the posterior parietal peritoneum 

Duodeno-jejunostomy. Acute or chronic duodenal ileus or dilatation 
of the duodenum may result from pressure upon the third part of the 
duodenum as it crosses the spine behind the root of the mesentery by the 
superior mesenteric or right colic vessels. This pressure may result from 
congenital abnormality of the parts, congenital or acquired prolapse vith 
over-filling of the right colon or small intestine or from inflammation, 
often tuberculous, of the lymphatic glands at the root of the mesentery. 
As a result the duodenum above the obstruction dilates, the pylorus may 
become patent and the stomach dilated. Ulceration of the duodenum or 
stomach may ensue, and it is possible that infection of the biliary and 
pancreatic ducts may follow, as pointed out by Wilkie.^ Chronic, incom- 


1 Srit Journ Burg , 1921, ii, 213. 
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plete or intermittent obstruction maj culminate jn complete or acute 
obstruction it any time especially when the patient is lying supine m 
bed and constipated after operation particularly those upon the stomach 
or biliary apparatus Acute dilatation of the stomach and ‘ ncious 



Tta l‘’o Duoflcno i*"! nosloni Tie »rtlmeihodo< n5<*rt ngineconf nuoiu 
sutures o(r e catgut 



Fio l'‘r Duo leno JeluI10stom^ Tie jejo ‘o e ttiir'l 

p-rrt of the duodenum and the ppered"eo! the poster or or per tonenl uoued 
sewn to t! e jejunum 

circle are al^o sometiraca due to this cause an illness or operation having 
upset a precarious balance Radiographic erammatioti may reseal 
dilatation vithdclaj m the duodenum and leaetso penstaNis 19 sometimes 
demonstrated but this 13 not always conclusive evidence of duodenal 
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ileus. Apart from a definite attack of obstruction, however, no abnor- 
mality may be demonstrated on the radiographic screen. 

The subjects of this disease are often thin women, afflicted with 
visceroptosis. They suffer for years from attacks of vomiting, often 
thought to be hysterical. Upon exploration the duodenum is foimd to be 
dilated and, more especially, the third part bulges forwards below the 
transverse meso-colon on the right side. In doubtful cases D. P. D. Wilkie 
demonstrates this dilatation by inflating the stomach and duodenum 
through a stomach tube. 

In cases of supposed acute dilatation of the stomach or of “ vicious 
circle,” if lavage combined with elevation of the pelvis and the semi-prone 
position fail, prompt exploration of the abdomen is indicated, for delay 
means death. If the third part of the duodenum bulges below the meso- 
colon, duodeno-jejunostomy is indicated. The same operation is applic- 
able for true “ vicious circle,” and is often easier than the usual form of 


entero-anastomosis near the stomach. A word of warning is necessary 
here. It is wise to explore very thoroughly and consider critically before 
deciding that a moderate degree of dilatation of the duodenum is the 
cause of symptoms, for there is some danger of adopting the operation 
for unsuitable cases, with disappointing results. 

During all abdominal operations, especially if the exploration has 
failed to establish the diagnosis, the surgeon should remember the possi- 
bility of duodenal ileus and carefully examine the duodenum above and 
below the transverse mesocolon. He should also remember that it may 
be the exciting cause of existing gastric or duodenal ulceration. In such 
a case, where a large adherent gastric ulcer and duodenal ileus coexisted, 
the writer successfully performed partial gastrectomy by the Polya- 
Balfour method. 

Operation. The operation of duodeno-jejunostomy, which was first 
suggested by Barker in 1906, was first performed by Stavely in 1908 and 
is a comparatively safe operation. In acute cases it is sometimes 
necessary to wash out the stomach before giving the amesthetic, but 
there is no need to do this in chronic cases. The abdomen having been 


opened and the transverse colon raised, displaying the dilated third part 
of the duodenum, the peritoneum covering this is incised in a bloodless 
area and generally in a transverse direction. The third part of the 
duodenum is mobilised, brought forwards and secured in curved clamps. 
A similar pouch of the jejunum, about seven inches from its origin, is 
also clamped, and lateral anastomosis performed with continuous sutures 
of fine catgut in the usual manner. The cut edge of peritoneum, just 
above the anastomosis, is stitched to the jejunum with two catgut sutures. 

Results. When performed on suitable cases only, the results of this 
operation are very gratifying. E. L. and W. A. Kellogg’ collected 58 
cases, including 41 of their own, with no death and 31 cures. Willne 
reported 21 cases without a death and with good immediate results. It 
is very desirable to follow these cases for a long time so that we can 


ascertain if the improvement is lasting. 


^ Ann. of Surg., 1921, Ixxiii, 578. 

2 Brit. Med. Journ., 1922, ii, 1222. 
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CANCER OF THE STOMACH INNOCENT 
TUMOURS or THE STOMACH 

PARTIAL GASTRECTOMY 

In this operation a hr^ but Nanable part of the stomach is removed 
For carcinoma of the pjlorus an inch of the duodenum and a large part 
of the stomach are usually removed so that the channel can be re 
estabh'shed onij by gastro jejunoslomj engaging the cardiac remainder 
but after resection of earl) and small cancers it is occasional!} possible 
to make an end to-end union of the stomach to the duodenum after 
Billroth 8 first methol '\Iidgasttic carcinomata of moderate size are 
best treated by sleeve resection For Mmple chronic ulceration of the 
pyloric end of the stomach a smaller portion usually needs remov al so 
that It IS sometimes possible to re-establish the channel by end to end 
union '\\hen more of the stomach has to be removed for penetrating 
chronic ulcer of the lesser curvature well anay from the pylonis either 
sleeve re«ection or partial gastrectomy mth lateral anastomosis of the 
jejunum to the end of the cardiac remainder has to be jicr/ormcd Bith 
a great reduction m it« mortality (he operation is more and more frequently 
performed both for malignant and innocent ulcerations For caremoma 
although It may not always eradicate the disease it offers both a greater 
prolongation of life and greater relief than gastro jejunostomy without 
unduly increasing the immediate risk It is often difficult to be sun, 
that a chronic gastric ulcer is innocent and for this reason either resection 
or exci ion of the ulcer should be pcifomieil whenever practicable 
w ithout greatly adding to the risk Moreover a callous ulcer may become 
malignant m spite of gastro jepioostomy 

Icdicahons (i) ^laligiiant disease of the stomach especially of the 
pvJoric segment This is nearly always camnomatoiis but sarcoma is 
•vwvt ss" iV^w.w.OTfw fis }i iS gpjypxa))/ jm/ymspd to }«» 

(ii) Some cases of chronic ulceration of the pyloric region especially 
when malignant disease is {eared 

(uij Some cases of hourglass contraction with ulceration at the 
stricture and especially watli associated pylonc or duodenal stenosis 
or ulceration Mhen the pvloric pouch is of good size and the pylorus 
and duodenum are normal the pylonc and cardiac remainders may be 
joined end to end 

(iv) Some cases of jejunal or marginal ulcer complicating gastro 
jejunostomy 

(\ ) Some cases of duodenal ileus complicated by gastric or duodenal 
ulcer 

(v) Malignant Disease This is the most important indication for 
resection and it calls for special attention here It is significant and 
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fortunate that in the large majority of cases carcinoma, like simple ulcer of 
the stomach, starts at or near the pylorus upon the lesser currature. 
Significant because of the rmdoubted risk of a chronic ulcer becoming 
malignant. Fortunate because a growth in this situation — 

[а) Soon leads to obstructive signs of great value in diagnosis. 

(б) The growth is often palpable in the epigastrium, and 

(c) Is favourably placed for resection if the diagnosis is made in time. 

In a few cases carcinoma commences at the cardia or in the fundus, 
where radical operation is rarely practicable. Growths upon the anterior 
or posterior walls near the middle of the stomach are more amenable, 
if they are discovered in time, but this is unusual, for they do not cause 
obstruction or early symptoms. 

Without operation cancer of the stomach is absolutely hopeless. 
Spontaneous cure is not known, and medicine and light treatment are of 
no use except to alleviate the symptoms of inoperable disease. Surely 
surgery can do better than this if given a chance, but too often the surgeon 
is not asked to see the patient until the diagnosis is obvious and the 
prognosis hopeless. Over 8,000 persons ^ died from cancer of the stomach 
in England and Wales in 1921, a thousand more than in 1919. Only a 
small proportion of these consulted a surgeon. This is due to ignorance, 
apathy and pessimism on the part of the pubhc, and waste of time on the 
part of the medical attendant. 

Diagnosis. Much time is wasted on laborious attempts to arrive at 
a diagnosis from various laboratory tests. This “ scientihc and deadly 
delay ” (Mayo) often throws away the opportunity of radical and 
successful operation. The laboratory tests must be regarded as nothing 
more than aids in the diagnosis. For instance, free HCl, although 
usually diminished, may be found even in excess with early gastric 
carcinoma. It may be greatly reduced in pernicious anaemia, chronic 
pancreatitis or cholecystitis. Apart from obstruction. X-ray examina- 
tions are not of great value in early cases. Later, delay and defective 
filling are most suggestive signs, and so is the radiographic demonstration 
of an idcer with a diameter of over 2 -5 cm. as pointed out by MacCarty." 
Cancer of the stomach in its early stages does not give rise to symptoms 
which can be said to be characteristic of the disease. Rapid and pro- 
gressive wasting, anremia, pain, anorexia, nausea and vomiting are 
suggestive. These, and especially a palpable tumour or obstructive 
signs, however, indicate an early exploration. Some half-cooked rice and 
a few raisins are given with some soup in the evening. If on washing 
out the stomach in the morning any food remnants are foimd there is 
clearly obstruction and, although this may be due to a simple ulcer, it 
strongly indicates an operation both for diagnosis and treatment. It 
cannot be too strongly urged that diagnosis to be early enough nmst fre- 
quently be made by exploration. Operation is delayed because the imme- 
diate mortality is generally, but wrongly, supposed to be very high, and 
the prospect of permanent cure or prolonged relief is believed to be poor. 

As regards the mortality, the technique of partial gastrectomy has 
been so much improved in recent years that it ought not to be above 

* Eegistrar-General’s Keport, 1921. 

® Collected Papers of the Mayo Clinic, 1922, sir, 96. 
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10 per cent , and the ultimate results are imprnvmg— at least 25 per cent 
being alive and well five years after the operation ^ 

As it IS, less than a third of the lew csiscs of catcmoma of the stomach, 
coming to the surgeon, are du^osed early enough to allow a radical 
operation Without exj)loration, how are we to tell if a case is inoperable ^ 
This is not possible in some cases bnt the following signs indicate 

that the growth is inoperable, and that it is madvisable to submit the 
patient to an exploration — 

(i) The discovery of dropped and grafted nodules of growth m the 
pelvis on rectal or vaginal examination 

(u) Enlarged supra clavicular glands, especially common on the left 
side 

(m) Nodules of growth at the umbilicus or under the skm of the 
abdomen 

(iv) Ascites, indicating peritoneal growth or obstruction of the portal 
vein 

(v) Nodular enlargement of the liver 

(vi) The sire and position of the growth ns felt climcally and estimated 
by X ray examination are of great value in decidmg whether resection 
or short circuit can be hopefully undertaken * 

In the great majority of cases an exploration should be undertaken 
before any tumour can be felt, but it is certainly not true that resection 
may he considered to be impracticable because a tumour is evident for 
eves the induratiaa around a sunple pyloric ulcer may be felt m thin 
patients It must not be concluded from the apparent mobility of a 
growth felt through the abdominal wall that a resection is practicable, or 
tnce tersd 

hloreorer, the patient may be too exhausted to stand the operation 
Careful medical treatment by lavage rest, dieting and transfusion may 
allow a preliminary short circmt to be earned out, followed later by 
resection 

Upon exploration the following points indicate that the growth is 
unsuitable for resection — 

(i) Secondary Groiitks in the Viscera, especially m the liver The 
hand la always passed above as well as below both lobes of the liver, 
for it IS not uncommon to find isolated nodules of growth upon the 
diaphragmatic surface of the liver A direct local mvasion of the 
anterior edge of the liver ig not always a contra indication, for a wedge 
shaped piece may be resected with the primary growth Jfore often, 
an mvaded gall bladder or even a part of the transverse colon may be 
removed Invasion of the pancreas has been usually regarded as a strong 
contra indication, but portions of the pancreas may be safely removed 

(u) Peritoneal Infeclion Sle band is passed into the pelvis, and 
the small mtestme is inspected If nodules of growth are discovered 
it IS generally useless to attempt resection of the primary growth, but 
an isolated nodule m the pclvus need not necessarily mterfere, for it 
may be either removable or of slow growth, so that prolonged relief 
may be expected from resection 

(in) The Size, Site and Degree of Fixation of the Groulh lllnle in 
many cases cancer of the pylorus may remam long limited to the pylorus 
^ C H itsyo, Surf , 1910, Isx, 240 
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itself, it is very liable to infect the omenta and the lymphatic glands in 
the omenta and around the head of the pancreas, and later to cause 
secondary growths in the liver and other partsd Adhesions, too, are 
very frequently met with between the stomach and the colon, pancreas 
and liver. 

When adhesions are present the immediate mortality of the operation 
is greatly increased, and this is especially true of adhesions invohdng 
the pancreas. The prospects of permanent relief are, of course, much 
diminished, for the gro^^h follows closely in the wake of inflammatory 
adhesions. The more the growth has extended towards the cardiac orijice 
along the lesser curvature, the less the chance of successful resection. 

Moderate enlargement of the lymphatic glands is not a contra- 
indication to resection, for the glands are very frequently found to be 
merely inflammatory, and they may be Seen near a simple ulcer. MTien 
the glands are of large size, hard, adherent or widespread, it is generally 
too late to attempt the removal of the growth. 

From a careful consideration of the symptoms and the results of 
radiographic and chemical examinations, the diagnosis should be made 
more frequently before the growth becomes irremovable ; and with this 
object an early exploration should be midertaken when the symptoms 
do not yield to treatment and suggest the probability of the existence of 
carcinoma of the stomach. The danger of an early exploration is very 
small, although a simple exploration in the late and inoperable cases 
carries with it a considerable risk, as shown by the experience of Kronlein 
and Millculicz, who had a mortality of about 9 per cent, in such late 
explorations. 

The researches of Cuneo, MacCarty, Borrmann, Jamieson, Dobson,® 
and others have taught us much about the ways in which carcinoma of 
the stomach spreads. This information is of great value in telling us 
when and how to attempt resection. It is fortunate that — 

(a) Dissemination into the Liver and other Viscera is a late event. 

(b) Lymphatic Infection. Cuneo pointed out that lymphatic infection 
occurs early in cancer of the stomach, and that it has occurred in over 
87 per cent, of specimens removed by operation, therefore a great deal 
depends upon the lymphatic drainage of the stomach and of the cancer- 
bearing area, which in 80 per cent, of the cases is to the right of a line 
continued downwards from the right border of the oesophagus (sccFig. 127). 
The lymphatics drain into the glands in the gastro-hepatic and gastro- 
colic omenta. A few from the fundus pass into glands near the 
lower border of the splenic pedicle. The glands in the lesser omentum 
are fairly numerous, and consist chiefly of three groups, two of Avhich are 
above the lesser curve of the stomach along the coronary and pyloric 
arteries, and another to the right of the cardiac orifice. Those in the 
gastro-colic omentum are all to the right of the line already mentioned, 
and they are especially numerous just below the pylorus. Here the 
lymphatic current is chiefly towards the right and soon carries the infection 
to the group of glands lying near the head of the pancreas to the right of the 

’ McArdle {Dublin Journ. Med. 8ci.. Ixsxiii, 511), having collected from the statistics 
of different writers 1342 cases,states that the pylorus alone was involvedin 802, or over half 
the cases. 

* Lancet, 1907, i, lOGl. 
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ccolnc axis There is \erj little tendency for the disease to spread along 
the greater cllx^atWTe towartls the left into the fundus ^yhlch can be 
safely left in pyloric and prepyloric growths which form the large majority 
of gastric cancers \long the lesser curFature there is a great tendency 
for the disease to spread to the left both in the Ij mphaties in the stomach 
nail and in the extramural lymphatics In some cases the primary 
lymphatic glands escape while the second icy ones art invaded Occa 
Sionally there is an erratic spread so that the glands in the transverse 
mesocolon may be maaded early It is \ery important to remove by 
gaiue dis<section all the lymphatic glands near the coronary pyloric 



Tic I’T Tl e lympliftt edra nage nnU blood sappW of the Btomaoh tiearh oil 
the gland's tire along the les er enr -atuie and above below and bch nd the pj for c 
port on 

hepatic gastro-duodenal right gaslric-epiploic arteries and ccehao axis 
thus eradicating most of the primary and secondary lymphatic glands 
Infected glands vary muchinsize and inthout microscopic examination it 
IS impossible to be sure whether a gland is or is not mraded The only safe 
w ay 18 to remove all the draining lymphatic glands In view of the occa 
sioml infection of the great omentum it is alw wise to remove it as well as 
the lesser omentum The degree of lymphatic infection ranea very much 
and does not seem to ba\e any very distinct relation to the position or 
size of the primary growth Both the immediate risk and the ultimate 
prognosis depend % cry much upon the degree of lymphatic infection 
(c) Local SjiTcad The disease spreads by permeation of the lym 
phatics of the stomach especially those in the submucosa and along 
the lesser cur\ature towards the cardiac orifice Therefore most of 
the lesser curvature should be temoxed Elsewhere cancer cells are 
seiy rarely found m the wall of the stomach more than 3 cm from the 
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margin of the palpable and visible tumour or ulcerd This is an important 
fact indicating that very wide resections of the stomach are not necessary 
as long as the lymphatics and lymphatic glands are extensively removed. 
The growth often seems to end abruptly at the pylorus, but microscopic 
examination has shown that permeation extends a little beyond this into 
the duodenum, so that it is always wise to remove at least an inch of the 
duodenum. 

{d) Peritoneal Infection. Nodules of growth are commonly found 
in the peritoneum, especially at the bottom of the pelvis, and later upon 



Fio 128 Partial gastrectomy with end to end union (after Schoemaker and 
W J Mayo) The pylorus and most of the lesser curvatuie have been removed 

the peritoneal covering of the small intestines. This is due to the direct 
infection by cancer-cells which have escaped into the peritoneal cavity 
and gravitated towards the pelvis. This infection is likely to take place 
when the primary growth has invaded and penetrated the peritoneal 
coat of the stomach, presenting a rough or raw appearance. 

Therefore it is clear that resection to be ultimately successful must 
be wider than hitherto as regards the lymphatic vessels and glands. The 
immediate mortality of a well-planned resection even in fairly late cases 
is not much greater than that of gastro-jejunostomy, whereas the amount 
of relief and extension of life obtained is very much greater. The average 
1 W. J. Mayo, Collected Papers of the Mayo dime, 1924, xiv, 91, 
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relief after gastro-jejanostomy for growth is only about four months, and 
this relief is often incomplete owing to the presence of the ulcerating and 
decomposing grontb 

The more frequent excision of callous gastric ulcers will do much to 
prereat the development of cancer of the ^tomnch, and many a developed 
but unsuspected cancer mil be removed at an eailv and hopeful stave 
The ideal is to operate at an early stage before the growth has become 
adherent to \ ital parts, and before the h mplntic gl inds ha\ e become 



Fio 12a PartiftlgastrectoiavwithMidtocnduniontifterU J Mavo) The 
po3teripr aero muteular suture ts abovn 

invaded Both the immediate and ultimate results of the operation wilt 
rapidly improve as this ideal is approached 

Choice of Operation Tins depends upon the site and extent of the 
growth In manv ca«es it is necessary to remove the pylorus, an inch of 
the duodenum, and the greater part of the stomach After such extensive 
resections direct union of the stomach arid duodenum, after Billroth’s 
first method, is impracticable without undue tension Therefore the 
dnodemim is closed and the side of the jejunum is anastomosed directly 
to the cardiac remainder after Polya s method It is better to place the 
loop of jejunum m front of the transverse otdon after Balfour’s method,^ 
for if recurrence takes place, as it often does about the pancreas and 
transverse mesocolon obstruction of the anastomosis is not so likely 
when this method is used 

I C H }Iayo,Js» of S«ry, XOlO.Ux. 237 
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When the primary growth is small, Billroth’s first method may 
be applicable, especially if it is carried out after W. J. Mayo’s pland 
Mayo ties and divides the gastric vessels early, mobilises the lesser curva- 
ture, and removes the whole of the gastro-hepatic omentum with its 
contained glands and a considerable part of the lesser curvature of the 
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Fig '130 The arteries of the stomach Preliminary ligation of the gastric, 
pyloric, the right and left gastro epiploic vessels is of the greatest importance 

in gastrectomy. 


stomach, along which the growth so often spreads. The wound in the 
stomach is sutured along the lesser curvature, so that the diameter of the 
opening left is not appreciably larger than that of the duodentun. With 
modern methods of suture the danger of leakage at the “ angle ” is negli- 
gible (Fig. 129). 

When the growth is in the mid-gastric area and is not too extensive, 
sleeve resection, with wide removal of the lymphatic glands, is indicated, 
1 Collected Papers of Mayo Clinic, 1923, xiv, 84. 
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-ind both the immediate and ultimate results of this operation compare 
favourably with those of other forms of resection * This is described 
under gastric ulcer 

Operation m Two Stages In some feeble and old patients and 
especially m those suffering from severe pylonc obstruction with vomitm<> 





Fjo 131 Fjirt ftl gastrectomy Clamps appl cd and tlie duodenum d t ded 
The duodenal stump is sewn o>er the Uades of the damp hold ■ g it As the 
damp is withdrawn the suture is t ed A purse str ng suture is also shown 


and rapid wasting it is sometimes necessaty and wise to perform the 
operation m two stages and in these circumstances a prehminary gasfro 
jejunostoray well to the left of the growth is indicated The improve 
ment that follows this operation is often so marked that it is difficult to 
persuade the patient that another operation is necessary and it is there 
fore well to explain the plan of procedure before the first operation 
In some caies one or more blood transfusions are strongly mdicated 
‘ F S. Judd and J H Lyons CoUteted PapertofOe Uaya a h e lO"’*’ xif 65 
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before the second part of the operation is undertaken. Secondary 
resection of the growth is sometimes made somewhat more difficult by 
the previous gastro-jejunostomy which limits the mobility of the stomach 
and sometimes makes it difficult to divide the latter far enough away 
from the growth. A^Tien this has been removed the openings in the 



Fia. 132. Partial gastrectomy. The stomach is used as a tractor — tlic 
section having to be made high up ; the serous suture has been inserted 
and only the posterior ival! of the stomach divided. The deep suture is in- 
serted before the section of the anterior wall of the stomach is completed. 

The direction of the current in the jejunum is shown. 

duodenum and stomach are closed, and the anatomy of the parts is like 
that of Billroth’s second method, which is rarely performed as a primary 
pperation nowadays because it is unnecessarily complicated and pro- 
longed as compared with the Polya-Balfour method. 

Operation. The operation which the writer nearly always uses for 
cancer is an extensive one after the Polya-Balfour method as modified by 
Moynihan, believing in giving the growth a wide berth. A free incision 
is made near the middle line extending from the right epigastric angle 
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ilownwanJs a little below the umbilicus ^MleIl the growth or ulcer is 
well to the left. It IS an aihantage to place the inei'^ion to the left of the 
middle line and sometimes patilhl to and below the left costal margin 
A thorough CTploratjon is rapnllv rarrufl out to detemime if resection 
‘'hould lie undertaken bometimes nn opining is made in the lesser 
ornontiim or gastro-cohe ligament and a finger introdiicwl into the lesser 
sac to examine the {lostewr 'iirface of the growth am! find if the latter 




t ici 133 tl I Hlcnum il <c I tiT a conlinuou^ Connell n j un<o striHK 8U(urp an I 
ompntal flapv 

has msadcil the pancreas or transver^ mesocolon Large moist 
gauze pads are used to protect the parietal wound and also to fill the 
space from which the stomach is lifted forwnttla aa far as possible This 
pack holds the stomach forwards and makes the operation easier, as 
pointed out bj ^fojmihan The p>lonc and left gastro-epiploic vessels 
are divided between ligatures, and the upper border of the duodenum 

H-3 
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and. the lower border of the stomach are cleared for half an inch at these 
points (see Fig. .131). The first part of the duodenum is separated' from 
the pancreas % passing a forefinger behind it ; it is then divided between 
two clamps placed at least one inch to the right of the pylorus. The 
distal end is closed with one piercing, continuous suture and buried 
with two purse-strings of fine catgut. The gastric end is protected 



Fig. 134. Partial gastrectomy. The deep suture is nearly completed. 


by a pad tied over it. As it is turned over the gastro-duodeual trunk 
or the right gastro-epiploic artery is tied, and the glands lying on the 
head of the pancreas and gastro-duodenal artery are separated from 
the pancreas by gauze dissection, which must be gentle to avoid hsemor- 
rhage from the large veins at this spot. The gastro-colic omentum is 
tied piecemeal close to the transverse colon, and the stomach is completely 
separated from the pancreas, care being taken not to injure the middle 
colic vessels. If necessary some of the adherent pancreatic tissue can be 
shaved off with the knife and removed with the gro\vth. Packs are now 
carefully placed behind and around the stomach, •which is brought well 
forwards and turned over to the left to display the trunk of the gastric or 
.coronary artery. This is firmly tied 'with strong catgut and divided close 





section t} e cluodeno jejunal flexure is i lentihed and a Joopof the jejunum 
which can be comfortablj joined to the cnrdioc reniiinder of the stomach 
(in front of the colon) is carefullj selected The distance from the duodeuo 
jejunal flexure \aties in different cases and may be anything from 4 to 8 
inches there must be no tension upon the loop or its mesentery for this 
may lea 1 to obstruction either of the transseise colon or of tlie jejunum 
The proximal part of the loop is joined to the greater curvature and 
the distal part to the lesser curvature of the stomach The chosen 
loop 13 clamped and jomed with a continuous sero muscular suture 
of tme catgut to the posterior wall of the stomach 4 inch to the left of 
the proposed line of section The part of the stomach to be removed is 
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clamped just to tlie right of the line of section, care being taken to empty 
the part between the two gastric clamps (Fig. 132 to 135). 

The stomach is divided and the growth removed ; an incision a little 






m 


Fig. 136. Parfcialgastrectomyw'ithuseoflongjejunalloopand entero-anastomosis 

(after D. C. Balfour). 

smaller than the gastric one is made in the jejunum, any excess of mucosa 
is removed, and the anastomosis is completed with a continuous through 
and through suture of No. 1 chromic catgut. The sero-muscidar 
suture is completed in front, the great omentum turned up over the 
anastomosis and the abdomen is closed in layers with or without drainage 
at the lower angle of the wound. If the pancreas has been wounded or 
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tlicre J3 tmiiblesoroe oozing, it is wiw to use a temporary dram of folded 
rubber sheeting 

D C Balfour* uses a long jejunal loop and joins the proximal part of 
this to the lesser curvature of the stomach To prevent retention of bile 
and pancreatic jmce mthe proximal limb he makes an entero anastomosis 
between the lunbs of the loop bebcvmg this to be an important step, 
unattended by any disadvantages at least in cancer cases (Pig 136) 


Illustrative Cases 

Case 1 — Airs E aj,ed 41 a patient ol Dt Brvckenbnry She had suffered 
mcreasmgl} from mdigwtion for three jeara Recently she had ha;matcmesi5 and 
had wasted rapidly She often vomited large quantities Radiography revealed 
pjlono obstruction I had felt a tumour of moderate size in the epigastrium a little 
to the right of the middle line The patient looked dl and anamuc, was vonutmg 
large quantities about once a day and nas unable to take more than liquids 1 
therefore advi&ed operation 

Operation on vlugwat 2lst 1915 (Dr Brnckenbury present) ■ — A long incision was 
made in the epigastrium to the right of the nuddlc line A dilated stomach hyper 
trophied and cedematona was found and a p\ lone ulcer of large size extending half 
way along the lesser cun ature from the p\loru3 around which it formed a ring which 
was hard and felt like carcinoma As the stomnch was particularlv movable and 
there were no growths in the liver peine pentoneum or gl-mds I decided to resect 
the dieeaaed part, and this was don© without delay The gastric artery was doubly 
li,.atured and divided, the left gastro epiploic also, then the greot omentum close to 
the transverse colon and the right gastroepiploic and pyloric arteries The duo 
denum was crushed one inch betoud the pylorus and aealed with a runnmg suture 
of lines thread and then invaginated by two purse-atnogs of tbe same materMl A 
loop of jejunum was brought up through the traQs%erse mesocolon and sewn to the 
back wall of the stomach along a selected line a little on the carduic side of the 
middle of the stomach Thick black thread was used Tbe stomach was divided near 
the line already mentioned between two clamps ao that no leakage occurred An 
opening the same size as tlic one m the stomach was made to the jejunum and an 
anastomosis made as in gastro jejiinoetomy black thread being )i«ed throughout 
Tbe scivmg of the jejunum to the stomach before the ^owth was removed greatly 
facilitated the operation for the growth was useful as a tractor, and later on the 
attachment to the jejunum prevented retraction of tbe stomach during the insertion 
of deep sutures The opening in the jejunuin began four inches from the end of the 
duodenum, and by starting it here there was no tension upon the first part of the 
jejunum and duodemim OnlytwolayerBOf suturrawereusedforanastomosis The 
great omentum was not icrooved but drawn up over the anastomosis and the stump 
of the duodenum. The opemng in the transverse meeoeolon was closed by two 
interrupted sutures The operation lasted forty five mmutes and the patient was 
not shocked after it She was infused during the operation two pints beuig run into 
the armpits 

She was veiy well the nest day, but vomited once or twice On August 23fd6he 
frequently vomited small quantities of offensive green matenal and, as half a pmt 
of sodium bicarbonate solution was given without affording any great relief, the 
stomach was washed out at 5 p m A wry large quantity of bilious hquid was with 
draim and the patient felt much betfn- She was up on the tenth day and walking 
about on the thirteenth and eating almost full diet She rapidly gamed weight and 
did very well When last heard of. in December, 1924 (ten years later) she was still 
m excellent health The growth was a typical carcinoma 

Case 2 — J \\ ,aged6I Gaatncsyiuptoinaforfourraonths vomiting anorexia, 
icdigestion, constipation chronic haHnatemwis and mclsena very ae\ ere anxma and 
waiting lost twenty two pounds in fifteen days 

Operation, November 1909 The wntet pwformed extensive but not complete 
gastrectomy . draining glands and omenta removed, duodenum closed, gastro- 
jejunostomv Jticroscopical section showa carcinoma 

‘ CoHeftoi Paper* of rte Jfayo Clmic. 1924. xvi 79 
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Patient did very well and returned to his ordinary work as a lift conductor. He 
gained over three stone in weight. At first he could only take small meals ; very 
small remainder of stomach dilated considerably, as shown by the X-rays. He died 
of recurrence five years after the operation. 


TOTAL GASTRECTOMY 

It is very rarely necessary to remove the whole stomach, for when 
malignant disease is so extensive as to invade the whole stomach it is 
usually incurable for other reasons, such as extensive adhesions or 
secondary growths. Nor is complete gastrectomy desirable, for it is 
sooner or later followed by a fatal anaemia, possibly as a result of the loss 
of internal secretions from the stomach, or perhaps owing to the lack of 
hydrochloric acid, a condition which is an important etiological factor in 
Addison’s or pernicious anaemia, as pointed out by A. F. Hurst. The 
technical difficulties are so great as compared with those of sub-total 
gastrectomy that it is desirable whenever possible to save even a small 
healthy portion of the cardia. The chief indication for the operation is 
that variety of chronic diffuse carcinoma of the stomach which produces 
a small leather-bottle stomach, the “ linitis plastica ” of Brinton. 
Fortunately secondary growths (and extensive glandular infection) are 
rarely associated with this condition. It is possible that the operation 
may be required for an inflammatory leather-bottle stomach. 

It is unfortunate that a sharp distinction is not being drawm between 
complete and nearly complete removal of the stomach, and even when a 
small portion is left the operation should be called partial gastrectomy. 

Conner, of Cincinnati, was the first to perform this heroic operation 
in 1883, but his courage was not rewarded, for the patient died upon 
the table. 

Schlatter, of Zurich, was the first to perform the operation successfully, 
in 1897. 

Paterson^ “ collected twenty-seven cases of total gastrectomy for 
malignant disease. Of the twenty-seven patients ten died and seventeen 
recovered, a result surprisingly good considering the extent and severity 
of the operation.” He ascertained the subsequent history of all except 
two of the seventeen patients who smvived the operation. Five of the 
patients had died, but the average survival was nineteen months. “ Dr. 
Brookes Brigham’s patient was in perfect health eight years after the 
operation. Dr. Macdonald’s patient was alive and at work as a farm 
labourer, although seven years had gone by since his operation.” 

Six of the patients were living and well six years after the operation, 
and three were well five years after it. 

As regards the method of operating, the best plan is the one adopted 
and so well described by Sir Berkeley Moynihan.^ His patient was a 
man, aged 43, with malignant leather-bottle stomach. I venture to 
quote his description of the operation. 

“ Operation . — The abdomen was opened in the middle line by an incision 
which at first was about three inches in length, sufficient to allow of 
exploration, but which was increased subsequently to a length of eight 
inches. At the outset there was a very serious difficulty in exposing the 

* Hunterian Lectures, 1906. 

2 Lancet, 1907, ii, 1748. 
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sfomacli. The patient was a man who had been stout, but who had lost 
weight rapidly ; the anterior abdominal wall therefore shelved downwards 
from the elevated costal margin in snch a manner as to make the upper 
part of the stomach appear to be at great depth from the surface. The 
patient, moreover, was not at all comfortable under tbe anesthetic, 
and I had to wait a long time after opening the abdomen before I could 
proceed with the operation. 

“ \Mien the stomach was eiposed it was seen to be small in size with 



PiQ. 137. Complete gastrectomy. The elomach u used as a tractor to bring 
the cesophagus down lor suture to tbe jejuaiun. The msophagus is gradually 
divided, and a tew turns of the ileep suture are added after each anick with the 
scuson. 

walls of great thicJmess and salidity. The whole organ, indeed, felt 
solid, resembling a very large uterus, having thick walla and an insignificant 
cavity within it. (This is well shown in the skiagraph subsequently 
taken.) The surface was smooth, white and opaque ; there were no 
adhesions and but few obviously enlatged glands along the curvatures. 
Towards the cardiac end the stomach was larger than elsewhere, so that 
the organ had something of the shape of a Florence flask ; the larger 
part, however, was still very much smaller than the normal This being 
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the condition of the stomach, it was at once evident that the performance 
of gastro-enterostomy was impossible, for there was not sufficient cavity 
in the stomach to admit of any anastomosis being made. The alternative 
procedures were complete gastrectomy and either jejunostomy or duo- 
denostomy ; after some deliberation I decided in favour of the former 
and I proceeded at once to remove the whole stomach. It was at this 
point that the abdominal incision was enlarged. Hot moist swabs in 
two layers were then packed into the abdomen in the usual manner to 
isolate the field of operation. The stomach was now depressed as far 
as possible by forcible traction by an assistant and two long clips were 
applied to the coronary artery at its origin from the coehac axis. The 
artery was divided between the cbps, and its proximal end was ligatured. 
The upper and lower coronary groups of glands were detached downwards 
towards the stomach by gauze stripping, and the cardiac end of the stomach 
was denuded by the same means. The gastro-hepatic omentum was 
divided after ligature as close up to the liver as possible until the upper 
border of the pylorus was reached. Here, by gauze stripping, the pyloric 
artery and the gastrp-duodenal artery were exposed as they separately 
arose from the main hepatic trunk. The pyloric artery was ligatured and 
diffided, and the finger was then passed downwards behind the pylorus 
and made to present at the lower border of the duodenum, where an 
opening was made in the great omentum. Through this opening the 
blade of a clamp was passed upwards behind the duodenum to present 
above the pylorus. IITien the clamp was closed it lay about one inch 
beyond the pylorus, and on the stomach side of it there lay the sub- 
pyloric group of glands. A second clamp with rubber-covered blades 
was now applied distal to it, and the duodenum was cut between them. 
A single strong catgut suture was then passed through the proximal part 
of the duodenrun and roimd the clamp to prevent the clamp from slipping 
away. The distal end of the duodenum was then closed by a continuous 
catgut suture, taking all the coats, and by a double layer of Pagenstecker 
thread suture above this. The clamp holding the proximal part of the 
duodenum was now covered with a gauze swab and was lifted well towards 
the left, exposing the gastro-duodenal artery more conspicuously. The 
artery was ligatured and di\dded. Along the whole length of the greater 
curvature the gastro-hepatic omentum was dmded at a distance from 
the stomach of from one to two inches, so that all glands, including one 
or two dropped glands, were left attached to the stomach. The whole 
stomach was now free, for the gastro-hepatic omentum had been entirely 
divided, the duodenum was severed, and the gastro-colic omentum 
ligatured and cut free. The whole stomach hung pendulous from the 
oesophagus. At this point the anaesthetist was asked to flex the patient’.s 
neck as much as possible, in the hope that this might enable the oesophagus 
to be pulled downwards a little more readily, and it seemed that this 
hope w^as fulfilled. The oesophagus was dragged upon with a fair degree 
of force until at least three-quarters of an inch of it was visible below the 
diaphragm. 

“ The next step, and the most important and difficult of all, was the 
anastomosis of the oesophagus to the jejunum. The transverse mesocolon 
was already exposed on its upper surface in the wound ; it was divided 
in an avascular area and the upper loop of the jejunum pulled through 
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jt A point on this aliont eight inches feoia the duodeno jojunil flexure 
was selected for the anastomosis A piece of it about two and i b-ilf 
inches m length was I'm] transvciBely along a line immediately behind the 
tcsophagiis Vs It la\ there tnns\er«ely the right leaf posterior, its 
upper end w-as to the left its lower to the right The anastomosis was 
now begun by introducing eight light mtcmiptctl sutures lietween tins 
portion of the jejunum and the ce-sophagus The part of the circumference 
of the jejunum used was that on the surface which was now posterior, 
and on this surface about three quarters of an inch from the mesenteric 
attachment As the sutures were introduced into the resophagus this 
was made to present and was well exposed by a forcible and continuous 
downward traction upon the stomach The stomach wrapped m a hot 
gauze swab was used and most efficiently used as a retractor or rather 
ns an instrument of traction upon the slightly dilated oesophagus The 
help derned from this manoeuvre was far greater than could be beUe\ed 
from a mere description It con\crted what would ha'e been an exces 
sively difficult feat into one of coroparatucly easy accomplishment 
1 ight interrupted sutures then were introduced until the whole of the 
posterior half of the oesophagus was securely attached to the jejunum 
In front of these a continuous suture was now mtrotluced exactly as m 
the operation of gastro-enterostomy from left to right the needle carrying 
this suture was then laid aside to be presently resumed The ittnchment 
of the (esophagus to the jejunum seemed now qiute secure on tins posterior 
aspect In front of this continuous suture a small opening wos made 
into the (esophagus and into the jejunum at the extreme left end of this 
attachment A continuous through and through fine linen thread suture 
was now begun and a few turns of the needle taken until the wliole length 
of the small openings made had been united (sec Fig 137) These openings 
were then enlai^ed little by little from left to right and as they werc 
onlirged their cut edges were sutured by the same continuous atitch 
This sequence of a small incision a fen stitches slight enlargement of 
the incision a few more stitches was continued until the whole of the 
posterior part of the tesophagiis was dnidnl and sutured to the incision 
in the jejunum Vround the anterior wall of the cesophagus the same 
'•equence was continued the stitch being now changed to the loop on 
the mucosa ’ form The result was that the stomach was retained as a 
tractor drawing down the (esophagus until the list piece was seaereil 
and at that moment the line of anastomosis w as almost complete Finally 
the outer continuous suture previously laid naidc was resumctl and continued 
round the anterior surface of the (esophagus and jejunum to its starting 
j oint where it was tied and cut short The suture line was now complete 
There were it will be «oen eight interrupted posterior sutures intended 
ns anchor sutures and the two continuous sutures as in the usual ojiera 
turn of gastro-enterostomy -V few anterior anchor sutures fixing the 
jejunum and the (esophagus to the diaphragm were now taken and the 
mam part of the operation was non complete Tlie great omentum 
was turned tipwanh owr the operation area and the abdomen ch^e^ 

The patient had borne the operation wdl Tht re had been no soiling 
of the operation field nor any exposun. of \ascera As soon as the jutit iit 
was put back to bed the eontmuous ndmuiistration of saUnc fluid by the 
n“ct»ni was commenced In the first twenty four hours nine junta 
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were taken ; in the second twenty-four hours six pints. After this it 
was discontinued. _ The help given by the absorption of fifteen pints of 
normal saline solution within forty-eight hours is probably difficult to ex- 
aggerate. During this time, contrary to my usual practice, I gave no fluid 
by the mouth, but the patient was aUowed to flush his mouth as often as he 
wished. He never complained of thirst and did not suffer any great amount 
of pain. He was kept lying flat on his back, with the head propped well 
forward. The administration of fluids by the mouth was begun very 
cautiously on the third day. Two teaspoonfuls of water were given every 
half-hour ; on the fourth day this quantity was increased to two ounces 
every half-hour. On the fifth day five ounces were given hourly ; water 
and peptonised rniUr and albumen water were given in succession. On 
the sixth day two pints of these fluids were taken while the day nurse 
was on duty and one pint six ounces during the night. These quantities 
of the same fluids were slowly increased until on the tenth day five pints 
were taken in the twenty-four hours. On the eleventh day beef-tea and 
Benger’s food were given, on the fourteenth day millr pudding, and on the 
eighteenth day bread and butter. During the third week the patient 
told us every day that he was hungry, a sensation which he had not 
experienced so keenly for two years. At the end of the third week he 
began to take meals of fair quantity consisting of minced chicken, milk 
puddings, &c. He was kept in bed for eighteen days, and on the twenty- 
second day was sent to a convalescent hospital. On leaving the hospital 
his weight was 8 st. 12 lb., a gain of 10 lb. On August 21 he weighed 
10 st., and was able to eat all foods. 

“ This is the second occasion upon which I have been called upon to 
perform complete gastrectomy.^ The circiunstances present in the two cases 
were similar ; the stomach was small, with thickened walls and a cavity 
greatly reduced in size ; it was invaded in every part by cancer, the glands 
were only slightly affected, there were few adhesions, no iiivasion of the 
parts around by the growth, and no secondary deposits. It has been 
computed by Fenwick ^ that 14 per cent, of all patients dying from carci- 
noma of the stomach show no extension of the disease beyond the stomach. 
The type of cancer in both these patients was atrophic, and the malignancy 
was probably of a low grade. It would seem that conditions of the kind 
enumerated are essential to the successful carrying-out of the operation 
of complete gastrectomy. In my first case, which proved fatal, I adopted 
a technique which I thought satisfactory. After the operation I gave 
much thought to the details of the operation and endeavoured to construct 
a method which I should carry out if the opportunity again came to me. 

I had determined to make use of the stomach-tube passed through the 
oesophagus into the jejimum as a sort of cylinder upon which to suture, 
and I considered that the fixation (by a catgut suture) of the tube to 
the cut end of both oesophagus and jejunum (the suture being, of course, 
bmied by the continuous sutures along the line of anastomosis) would 
help to make the feeding of the patient during the time of healing of the 
wound a ^ifnple and a safe matter. But when I came to perform this second 
operatifin I realised as I saw the stomach pendulous from the (esophagus 
that d'f might be used with the very greatest advantage to hold the 

‘ 1 Bril. Med. Journ., 1903, ii, 1498. 

* Cancer of Stomach, p. 64. 
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ce'sophigus m a fixed position until my suture lines ^rere practically 
complete I feel sure that this point is one \shicli has solved the greatest 
of all difhcultios m the operation of complete gastrectomy, and it embodies, 
inoroo\er, a technical principle which is applicable to other operations 
than this ” 

This patient gained 2 st 10 Ib m weight, and made a good recovery 
Ills appetite was good, and he was able to eat ordinary foods, but he 
hid to take rather a long tunc over his meats He remained perfectly well 
nearly three years, then he gradually developed a profound anaemia, 
from which lie died, three years and eight months after the operation 
the autopsy ^ there was ” complete absence of any recurrence or 
diwminatjon ’ The upper part of the jejunum nas a little dilated 
just below the anastomosis 

In a aery successful case operated upon by Dr Ilame, of Nen York,* 
the duodenum and of'ophagus ucre united by direct suture, but this is 
neither so easy nor so safe owing to the difficulty of raobilisiug the 
latter sufficiently without mterftnng seriously mth its nutrition, the 
jejunum can be joined \nthout tension 

It IS more than probable that the internal secretion of the gastric 
mucoaa IS necessarj to life, for the subjects of complete gastrectomy 
gradual!) become anmmic and roarasmic This makes it important to 
save a little of the cardiac end 

INNOCENT TUMOURS OF THE STOMACH* 

Innocent tumours of the stomach arc so very rare that they are apt 
to be mistaken for malignant ibseaso before during and after operation 
Accordmg to the statistics of the Mayo Chnic only 1 m every 200 gastric 
tumours is benign and only 1 m KiO is a myoma Bctiveon 1907 and 
1021, 2,168 patients were operated on at the Clmic for malignant disease 
of the stomach — 2,140 for carcinoma 20 for sarcoma and 2 for malignant 
polyp During this jienod there were only 27 operations for Wign 
tumour* In addition however, 2 285 cases of inojierable malignant 
disease of the stomach passed through the Clinic and it is of course 
jwssible that in some of these the growth was innocent and that an 
exploratoiy operation would bare corrected the diagnosis Several of 
the benign tumours were mistaken clinically for malignant disease and 
thought to be hopeless before operation which was sometimes undertaken 
only at the earnest request of the patient 

The twenty seven innocent tumours were divided as follows — 
Vfjomaa Wj 

Filirooras 5 j 

Angionvw 4 j Generally submucous 

Demoitls 2 Vscssile orpcdunculated 

I oiyposis (Multiple p ipiilotnalB) I i and Irecly movable 

Adenomas 2 j 

roIj*ps 3J 

Diumg seventeen years as surgeon to Guys Hospital the writer has 
met and removed only three mnocent tumours of the stomach — one 

‘ Lanett 1011,11 430 

* Ann of Stirg 1900 J 344 

* Abstract from article m (7uy 4 Ktpi 1024 Jsxiv 64 

* O B Eusterman « 2 d E O Celleekd Papt^te/lfie ^ayoClme,l02l xiii, 27 
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adenoma and two myomata. It is interesting to contrast tliese two 
cases of myoma, and thus to show the importance of rememberuig the 
possibility of a gastric gro'niih, although apparently hopeless, being 
mnocent and curable by operation. In the first case, seen twelve years 
ago, the myoma was mistaken for sarcoma and partial gastrectomy 
performed in a very feeble, anaemic patient, with fatal result ; in the 
second, seen in 1923, the tumour was at once recognised as a myoma and 
local resection successfully performed, although this patient also was 
very ill and anaemic before operation. 

C.4.SE 1.— George G., aged 49, was admitted to Guj-’s Hospital in September, 1911. 
for abdominal swelling, melsena and wasting. Patient bad first felt the swellmg in 
March, 1906, and about the same time blood appeared in bis stools. He was admitted 
to the hospital under the late Sir Frederick Ta 3 dor for duodenal ulcer and treated 
for six weeks ; he was then discharged apparentlj' well. Xo tumoin was noticed in 
the abdomen. On re-admission in 1911 a swelling could be felt one and a half inches 
above and to the right of the umbilicus. It was as large as an orange, freel}' movable 
and smooth on the siuface. The patient did not vomit and had no pain or indiges- 
tion. He was ver 3 '- thin and extreme^' anaemic, having lost a great deal of blood per 
rectum and having been kept for several weeks on a light diet for supposed duodenal 
ulcer. He still had severe mela;na. Bespiration was normal, but his pulse was 
feeble and rapid. 

Operation . — Incision made to the right of the middle line and the stomach 
exposed. A large, soft, oval swelling was found in the p 3 -loric part of the stomach. 
It was so freeb’^ movable within the stomach that it was at first thought to be a 
foreign body, but, on feeling it carefulb^ it was found to be attached by a broad 
pedicle to the posterior wall, near the lesser curvature and about three inches from 
the pylorus. A crater was felt at the summit of the tumour, easily admitting the tip 
of the thumb. The growth was thought to be malignant, probabh’- a sarcoma, 
therefore partial gastrectom 3 ’ was performed at once, nearty two-thirds of the stomach 
being removed and an anastomosis being made between the remainder and the 
jejunum, after Billroth’s second method. On examination the growth was found 
to be sub-epitheHal, encapsuled and had two excoriated deep ulcers on it. Micro- 
scopically it was a m 3 'oma. 

The patient died exhausted four da 3 ’S after the operation, the exact cause of death 
being uncertain at the autops 3 v 

Case 2. Da'^dd B., aged ‘67, was admitted to Gu 3 '’s Hospital in April, 1923, for 
pain and swelling in the left epigastrium and left h 3 'pochondrium. Seven weeks before, 
when getting up in the morning, the patient had a sharp attack of pain in the lower 
part of the left side of the epigastrium. The pain passed off in a few hours but left 
an “ acbe ” which continued for five weeks, when he had another attack of pain in 
the left side. He vomited twice during the day, on the first occasion bringing up a 
large quantity of black vomit ; he felt weak, iU and faint and, for the first time, 
noticed that his fmces were black and liquid. The next two weeks he spent in bed 
feeling ill and giddy, and the motions continued black and loose. On examination in 
hospital the abdomen was found to be distended beneath the left rectus, which was 
rigid so that no definite tumour coixld be felt. Later a ver 3 ’- movable, C 3 'lindrical 
swelling was occasionall 3 ' felt in the epigastrium, usuall 3 '^ in the position of the 
transverse colon, half an inch above and to the left of the umbilicus. It was tender 
on palpation and measmed three inches transversel 3 '- and one and a half inches ver- 
tically, but was most elusive, easily disappearing under the costal margin. Pulse 80, 
temperature 97, respiration 20. X-ra 3 ’ examination of the colon after barium enema 
did not show any exddence of obstruction of the colon. Chemical report of fajccs : 

“ Guaiac test positive. Hsematoporphyrin well marked. Xo acid luematin. Altered 
blood present.” It is probable that for some time past the patient had lost a great 
deal of blood by the bowel, for he was very pale and feeble. Diagnosis : Carcinoma 
of the colon was seriousl 3 ' considered, but the result of the opaque enema, the history 
of hffimatemesis and the great alteration of the pigments in the stools were in favour 
of a gastric lesion, probabl 3 ’ carcinoma. 

Operation . — April 9th, 1923. The swelling could not bo felt under the ana;3- 
thetic. A left paramedian incision in the epigastrium revealed a swelling the size of 
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a tennw bill in’iulp the etomach, frwiv moxaUt. but attached to the jwstenor wall 
near the le^er curvature a Lttle to the tvht of the mi IJle of the etonwch A emter 
could bo felt In the plobuhr «*ellins A diapioxti of fibroma or fihro-mvomi was 
male nml it was iKilcd to rrmoac it tlirou^h the postenor wall of Iho atomach. 
An opcnina was made In the trinsTer«o mesocolon anl the swrllms waa then founl 
to inaotae the watt of the stomach for aliout an inch t pouch inelu lin„ the tumour, 
wasrlanipcdofl arxl itn elhplual piece of the pnstmor ii«U remoieJ with theprowth 
which was peiluncuhltsl an I submii -oiis but ha 1 on^inite 1 m the mu»cuUr coat of 
the stomach Tli paslnc wouni was etowl «ith two continuous sutures of fine 
catpit Tlie patient male a pood leroxm anl left huspitat thret weeks after 
the opemlion He lias rrmainr ) nrjl sinee 

I'alhoiojifii daatnmy * — Tlie prowih was the shape of a hen s epj? an I the site 
ofanoran,^ It was onh attachot to theatomaeh wall ba apehcle its walls were 
thick and (tl rotts luf its centre was hollow soft anl hamorrha^ie 

\ftcr imcnwcopjc esammation Dr (* U Nicl >l«on n-parte 1 the j,rowlh lo bo a 
fil ro-mjoma 

PatfaolofiT Most innocent tumours t»f the stomach tleiclop in tho 
ptlonc pc^'ment citht r on the jmsterior or nntmor wall m nr the pylorus 
ihernan trrenth in rire and arc moNth s<wl< htit somt times pedan 
cuUtcd and fn*tli nio%nble Mtniim starts m the niiisciilnr wall of tlio 
stomach projects mto th*. ttMt) and likt the smnhr suhiniicous jrrowth 
of the iitenis is linhlo to iiijurt from \ loK lit pi nstnUis and often dcgejie 
rates ulcerates and (tl*eds The growth is ritht r soft and nia\ easily bo 
mistaken for sarcoma itmil lanful niicrostopir iramnmiion is made, 
eten then the a'thmitous tntonia removcil from m) <rr«r patient tias 
thought to be a imeo s.ircoma Miomi of th« siomaih is ennpsulecl 
ami etluliils the charattcristic nrmngemint of its lirp sjnnillo cells 
Sarcoma of the stomach is usually Mun»l-<elU«l an I mliliritmg In tho 
Ou) s Hospital Museum then art wsiral « \ampl s of papillomata of the 
stomach of sanoiis sires (Nos i>70 to h7b) niul om instance of a fibro 
nwjma (No fi78) the sir*, of a pigion sipd whuhilulnot iilcvrateorgite 
rise to an) ayjnptotns 

Symptoms and Signs ^fi'omn like othir miinccnt ttimoiin of the 
btomach may gai rw to no symptoms but «hcn it is pol'T'^id it often 
causes aomiflnp and colicky puns from the enpagrment of the tumour in 
the palonis and sometimes mtiisstisrej turn of part of the stomach into 
the diiodimim A pohjwid tumour may block the pylorus as a large 
gall stone often blocks the neck of the pall bladder it then acts as a 
ball anUe and causes intermittent pyloric obstruction with dilatation of 
the stomach and periodical \oimtmg This occurs m about a quarter of 
the cases Ifainorrhngo occurs m alwiit 77 j»cr cent of ens^s and is 
often tcry sexere as in the two cases reconhd here Ulceration or 
erosion and Jurmorrhagi may be partly due to xiolent p ristalsia of tho 
stomach Tlic appetite isgeiierallv good but loss of weight is sometimes 
ftcaere amounting to anytlung from 10 to GO lbs \. \-ciy mobile and 
elusiie tumour may lie felt m the qigastnum The age of the patient 
\arics aery much, some being below the cancer age but the majority well 
oxer thirty fixe One of the most important clinical etgns is defectixe 
filling of the stomach cs shoun by radiography after a b.irjum men! It 
IS usual for this defective filling to be globular and near the middle of the 
pyloric segment Take the tumour, it vanes considerably m sire Tbe 

I This Bpcpimen wm cxtiib ted st ix meeting of the Rritfsli xr«I c«l AKOcUtton <it 
Vurt«mout)i in Jul^ I0i3 
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acidity of the gastric juice is usually normal or above normal, but there 
may be sub-acidity or achlorhydria, strongly suggesting malignant 
disease. 

Diagnosis. The common mistake is to diagnose the benign tumour 
as malignant. An rmduly movable tumour in the epigastrium, especially 
if it disappears at times, should make us think of an innocent tumour or a 
foreign body in the stomach. The long duration of the history vdth good 
digestive ability, normal or over-acidity of the gastric juice; with good 
general condition, and sometimes youth, should tend to exclude malignant 
disease. Very profuse and repeated haematemesis is in favour of benign 
tumour, especially of haemangioma or myoma ; both my patients suffering 
from myoma nearly bled to death before operation. 

On ’first feeling a movable tumour in the stomach during operation, a 
foreign body, such as a hair-ball, suggests itself, but attachment to the wall 
of the stomach excludes this at once. [Free mobility and absence of signs 
of infiltration are the most important indications of innocence. 

It is very difficult to distinguish between individual kinds of benign 
tumours, especially between angioma and myoma, for in both these 
haemorrhage and a movable tumour are the most prominent features. 
In most cases the diagnosis will not be established until an operation has 
been undertaken. Angiomata are rarely felt clinically; when seen at 
the operation they are soft, spongy, and bluish-black or red in colour. 
Multiple papillomata (polyposis) of the stomach occur in local collections 
and generally give a characteristic X-ray picture, the defective filling 
being partial or mottled on account of the barium insinuating itself between 
individual polypi, but this finding caimot be entirely relied upon. In two 
cases reported by Fiimey and Friedenwald,^ and in one by du Bray ® the 
discovery on X-ray bismuth examination of a large clean-cut filling defect 
led to the diagnosis of carcinoma, but the correct diagnosis of innocent 
tumour was made at the operation, and local removal successfully carried 
out. Achlorhydria, excessive peristalsis and over-secretion of mucus 
are usually associated with this rare condition, which is variously described 
as inflammatory infective warts or adenomata. Occasionally, as in the 
case described by C. P. Mills ® (when recording eighteen others), multiple 
papillomata may be associated with carcinoma of the stomach. 

Operation. VTien the condition is recognised, strictly local resection 
is the best and safest operation, there being no fear of recurrence if all the 
tumour is removed. To ensure complete removal the whole thickness 
of the wall of the stomach is taken away with the tumour at its point of 
attachment. 

Prognosis. A study of the recorded cases shows that an exploration 
of a gastric tumour is sometimes worth while, even when the outlook 
seems to be hopeless. The results of operation for innocent tmnour of 
the stomach have been extremely good, although ' in cases of severe • 
ansemia blood transfusion is necessary before operation. 

1 Amer. Journ. lied. Sex., 1917, cliv, 683. 

2 Arch, of Intern. Med., 1920, xxvi, 221. 

® Brit. Journ. Surg., 1922, x, 226. 



CHAPTER XI 


VISCEROPTOSIS AND CHRONIC 
CONSTIPATION 

VISCERAL PROLAPSE 

The treatment of visceral prolajse is difficult and uncertain for viscerop 
tosis in ^arymg degrees is common without causing trouble m healthy 
minded persons, whereas the neurasthenic who has unfortunately been told 
that her viscera have prolapsed, attributes roost of her queer sensations 
to this misfortune ^Mien sopports hare faded operations are tried, 
often with disappointing results This is not surprising, for it is difficult 
to fiz so many lax viscera, c\en if it were desirable and the diagnosis of 
visceroptosis is frequently a cloak for ignorance the true cause of symptoms 
remaining undiscovered Caution is certainly desirable before embarking 
on such doubtful operations and patience in cUrucal research to seek the 
true cause of symptoms and when there is no evidence of organic disease, 
to make the best use of external supports ^VheD at j-ist an exploration 
Js undertaken, it must be thorough and complete in the hope of finding, 
or at least excluding, organic disease before attempts are made to 
the viscera by operation If (his wise caution is observed, better and 
more permanent results may be expected 

Gastropexy. This is an operation for the correction of prolapse of 
the stomach An. attempt is made to keep the latter m its natural position 
by sewing it to the parietal peritoneum or by shortening and strengthemng 
its natural supports Gastroptosis rarely occurs alone, but rather as a 
part of a general visceroptosis (Glenard’s disease), so that even if an 
operation successfully restores the stornwh to its mtural shape and 
position the patient is not necessarily cured but may baie to undergo 
nephropexy or colopexj’ as well 

It 13 striking that the condition is almost limited to women who 
eaoBftv ot later, bfteorae rll nousisiwd, thm. aoii iwevqus The patwnts 
complain of vague pains in the abdomen and back, with a sinking feeing 
m the abdomen, especially when they are up and about Vomitmg and 
increasing constipation are almost abvays eiadent Some regard the 
symptoms and visceropto'«is as the residts of malnutrition and of a 
nenous and degeneratue disposition others, like Rosving, think the 
symptoms are the direct result of the visceroptosis He thinks the pams 
and nervous symptoms are due to draggmg upon the nenes of the 
prolapsed iiscera and their supports and he regards the wastmg as 
secondary to the indigestion and constipation He considers the pressure 
of tight corsets as the mam cause of the prolapse, and thus accounts 
for the hmitition of the disease to women He desenbes two forms of 
the disease 

(a) The " Virgin al ,” which occurs m women who have not borne 
children and whose abdoramal walls ate therefore unstretched and 

IS— S 
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strong. In these the prolapsed stomach finds too little room in the 
uimatural position between the strong muscles and the lumbar spine, 
and becomes folded and kinked, with much pain, vomiting and even 
haimatemesis as results. The symptoms are often somewhat relieved 
by childbirth, but an abdominal support is useless or intolerable and 
an operation is indicated. 



Fig 138 Rosvmg's opeiations of ga8trope\y and colopexj Soro muiculai 
sutures support the stomach and colon 

(6) The “ Maternal, ’ ’ which occurs in multiparous women u ith thin 
and flabby abdommal walls. These women have less pain and complain 
chiefly of constipation In these cases a good abdommal suppoit 
pre ssin g the lower part of the abdomen upwards and backwards is 
generally sufficient. 

In some cases there is delay m emptying the stomach owing to 
dragging and km kin g at the pylorus when the patient is upright The 
stomach dilates or hypertrophies or both. The delay and dilatation 
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are best «ifiown bj examining tie patient with the X rajs both m the 
vertical ami recumbent positions after a meal containing bismuth 
oxjchloiide 

Different viexvs are held about the value ot operation in these cases 
hlost surgeons ad\ocate abdominal supports, but it cannot be said 
that these are always successful Others believe that operations are 
occasionally necessary and others that operations should be done far 
more often and early enough to prevent serious symptoms and nervous 
phenomena The} should never be done before the abdomen has been 
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thoroughly explored and all other possible causes of the symptoms 
hav e been excluded Special attention should be directed to the stomach 
gall bladder appendix and pelvuc viscera 

Operations (oj Durets Operation f?ure( of was the first 

to perform gastropexy and his patient was greatly relieved and gamed 
much weight He made a vertical incision in the middle line above the 
umbilicus only openiug the peritoneum at the lower part of the incision 
He then passed a single silh snture first through the left rectus the 
parietal peritoneum and the sero muscular coats of the stomach just 
below the lesser curvature and then forwards through the undivided 
parietal peritoneum near the upper end of the wound In a similar way 
the needle picks up the stomach and panetal peritoneum several tunes 
until It last It IS brought out through the ngbt rectus The ends of the 
suture are tied thus bringing the lesser curvature into close contact 
with the parietal peritoneum Rosving objects to this method because 
it puckers the lesser curvature 

‘ Eevue dtCAtr 1896 p 430 
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(b) Rosving’s Operation. Eosving ^ thus describes his operation ; 

Parallel with the lesser curvature I lead three strong silk threads in and out 
through the serous coating of the anterior surface of the stomach, Ieavin<J the pyloric 
portion free. The upper thread is placed close under the lesser curvature, and the 
two others, with an interval of about 2 cm., are placed in such a way that the greater 
curvature and a rather large piece of the wall above this are left free (Fig. 138). 
With a fine needle the serosa coating between the threads is now scarified in all 
dmections, also the surface of the parietal peritoneum, and eventually that part 
of the under side of the liver to which one wishes the stomach to adhere. The ends 



Fig 140 Beyea’s method of gastropexy. 

of the silk threads are led out through the entire thickness of the abdominal vail 
that on the left as far as the side of the rib-curvature, and that on the right at about, 
3 cm. to the right of the centre line. The peritoneum is now joined with catgut, 
and the fascia and skin with aluminium bronze, and, after the line of the wound has 
been covered with collodion and cotton-vool, the silk sutures are tied over a glass 
plate covered in sterile gauze (Fig. 139), the dimensions of which are a little larger 
than the stomach surface which has to be fixed. In this way it folloivs that the 
anterior surface of the stomach lies flat and close to the abdominal wall, vithout 
shrinkage and foldmg. These threads are left for four weeks and are then easity 
removed. A perfectly secure and solid adhesion is thus obtained. 

After having employed this method with excellent results in 90 cases I allowed 
mj’^self, in 1907, to be induced by Cannon’s investigation as to the importance of 
the pre-pyloric part of the stomach noth regard to the mechanical manipulation of 
food to modify my operation in such a way that I left the entire pre-pjdoric part 
free, and only fixed the fundus with the aid of three silk threads, which passed 
transversely over the axis of the stomach and which were tied over a glass plate 
to the left of the centre line. With the systematic after-examination of all the 
cases treated with gastropexy up to January 1, 1911, the results from the latter 


* Ann. of Siirff., 1913, Ivii, 19. 
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method have proveil to be far iiJerior to thcee of the former because, while the 
former gave GO complete cures in 94 cases, the latter gave only 29 cures in 09 cases. 
For this reason I have retumeil to the former method, and have employed it with 
my last SO cases, the results so far being evcelleot. 

Since 1897, nhen I performed my first gaatropesy, till January J, 1911, I have 
myself performed the operation 163 times, and have received information from other 
Scandinavian surgeons of 93 operations performed in accordance with my method. 
All theso 256 patients have hcen traced and their condition since the operation 
carefully examined, with the foUowing result.- — 



Analjjsii of rtsullf tMaintd «n 2-56 Oasfroperies. 

. Per 

cent. 

... 162=63-2 


Complete cure 

Great improvement . . 

Improvement 

Shght improvement or no change ... 

Deaths 


33 = 12-a 
18 = 7 
32 = 12-8 
11 = 4-6 


In all Cases where the gastro-colic %aineat is considerably elongated, one does 
'not obtain by gastropesy pure ami ample a lifting of the colon sufficient to remove 
the constipation. 

In order to obtain this a special operation is required, and some of my less aucccss- 
in\ cases in eaihet days are surely due to my non-apprcciattcm of this and to later 
experiments with various inferior method*. Here, the right operation has proved 
to be the ghortening of the omejUum and the meeoeolon by basting thia with the aid 
of a row of thick catgut threads, which commence in the serous coating of the colon 
and end at the great« curvature. 
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(c) Beyea’s OperalionT Through a similar but shorter incisiou 
Beyea shortens the gastro-hepatic and gastro-phrenic ligaments by 
plicating them with three rows of interrupted silk sutures, each suture, 
when tied, making a transverse fold (see Fig. 140). Bier shortens the 
small omentum in a. similar way and also fixes the pylorus to the capsule 
of the liver. Both Beyea and Bier have had good results. Eve and 
Moynihan speak well of this method. With the last row of sutures 
Moynihan picks up the sero-muscular coats of the stomach just below. 



Fiq. 142. Cofiey’s operation. The stomach and transverse colon <ye slung up 
by sutures passing through the parietal peritoneum, tlie gastro-colic and great 
omenta. The small omentum has been plicated ; more sutures are used. 


and in front of the lesser curvature. The lesser omentum is often so 
thin and frail, especially at its lower part, in these cases that it is im- 
possible to suture and fold it. Therefore Eve sews the stomach just 
below and in front of the lesser curvature by five or six interrupted 
sutures to the under surface of the liver just in front of the transverse 
fissure. He leaves the pylorus free and, therefore, a little lower than the 


1 Phil. Med. Jovrn., 1903, i, 257. 
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lesser curvature (see Fig. 141). lie reports eleven cases with fairly 
good results, but only three of the patients had been Avatched for more 
than a year ^ (see figures). 

(d) Coffey’s Operation.^ Coffey sutures the gastro-colic omentum 
about one and a half inches below the greater curvature and the great 
omentum just below the transverse colon Avith interrupted chromicised 
catgut sutures to the parietal peritoneum along a transverse line about 
t-wo inches above the umbilicus. The Avidth of attachment is varied 
with the need. 



Fig 145. Method of pleating a largo pendulous caicuni 

Generally three to five sutures are passed to the left and tivo or three 
to the right of the mid-line. L. S. Pilcher passes some of the stitches 
through the transverse mesocolon to give greater support. 

Coffey makes his incision exactly in the middle line from the ensiform 
cartilage to an inch beloAv and to the left of the naA^el. He separates the 
recti Avithout opening their sheaths and turns imvards a flap, about an 
inch wide, from the front of each rectus, in order to give more room in 
the upper abdomen Avhen the latter is closed by joining the free edges 

1 Bnl Med Jojirn , 1910, i, 1100. 

“ Phil Med Journ, October 11, 1902, and Oastro-Enteroptosis (D. Appleton A Co, 
New Yoik), 1923, 218 
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of the aponeurotic flaps. '\^Tien it appears necessary to raise and fix 
a pendulous caecum and ascending colon, Coffey pleats the latter by sewing 
two longitudinal bands together and the colon to the parietal peritoneum. 

Waugh ^ fixes the ascending colon and ceecum partly in a retro- 
peritoneal pocket in the right flank after incising the peritoneum to the 
right of the ascending mesocolon and sewing the left edge of the peritoneal 
and fascial flap thus raised to the front of the colon and cmcum. Subse- 
quent radiographic examination, however, does not show any elevation 



Fig. 148. Shortening the falciform ligament and fixation of the 
{Modified from Coffey.) 

of the hepatic flexure, and kinking of the colon may result. Although 
considerable immediate relief of symptoms has often followed the opera- 
tion, relapses are not uncommon, and there is reason to fear its too 
frequent adoption. 

The treatment of undue mobility of the pelvic and left iliac colon 
is discussed under Volvulus and Prolapse of the Eectiun. 

Hepatopexy. Prolapse of the liver is generally part of a general 
visceroptosis, or Glenard’s disease. It causes few symptoms and an 
abdominal belt suffices for its treatment. 

1 Brit. Joum. Surg., 1920, vii, 343. 
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Coffey shortens the fcilcifotm bgiment with purse string sutures of 
chromicised gut and then sews the edges of the lateral lobes to the parietal 
peritoneum Francke added a gauze pack pissed between the liver and 
the diaphragm retained for i week to mike adhesions there 

Splenopexy and Nephropexy are discussed el ewhere 

CHRONIC CONSTIPATION OR CHRONIC INTESTINAL 
STASIS 

Chronic constipation was fully discussed before the Royal Society 
of Aledicme in March 1913 and igim in 19'i * 
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Middy different Mens are held conccrouig the caises res ills and 
especially the irenh enl of constipation Sir \rbuthnot Lane believes 
the chief cause to 1 e the erect position with the consequent fonnatjon 
of susiiensory ligiments ml membranes which liter cause kinking of 
the intestine He thinks the results disastrous to health chiefly from the 
iljsorptjon of toxins causing widespread degeneration and disease 
He attributes such common diseases ns ap{ cndicitis gastric or duodenal 
ulceration cholclithiisis and many others to one common primary 
cause — chrome intestmil stasis He considers the treatment of the se\ etc 
forms to be chiefly surgical Most physicians and surgeons however 
do not recommend operatise treatment unless there is definite endence 
of mechanical obstruction 

INDICATIONS FOR OPERATION 

Eiery ondeaiour should be made to amve at an accurate diagnosis 
of the eiistence the cause and site of delay and sviitible medical treatment 
should he patiently tned If this fails and the patients health is 
deteriorating thcabdomen should be explored and if a definite mechanical 
obstruction is discovered this should be treated by a suitable operation 
In many cases it is sufficient to divide adhesions and remove an adherent 
’ Fnc Hoy Soc Mei 1913 n ^9 V J>f p 1 and JS"! •’■> xi Sec ProeM p. 5i 
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appendix or diseased gall-bladder. In soine cases a short-circuit is neces- 
sary, especially a gastro-jejunostomy for duodenal stenosis, or duodeno- 
jejunostomy for duodenal ileus. I^Tien there is an irremovable obstruc- 
tion an;;pvhere the short-circuit should be as near as possible to the 
obstruction, provided that healthy parts can be joined without tension. 

In some cases a volvulus causing incomplete obstruction can be 
uncoiled and excised or secured against recurrence by suture, or a short- 
circuit at the base. I have tried all these methods for chronic volvulus 
of the pelvic colon and found excision rnuch the best. I have not per- 
formed complete colectomy for constipation except in one extreme instance 


Fig. 150. 



of enormous dilatation of the colon (Hirschsprung’s Disease) and the jiatient 
died of acute dilatation of the stomach soon afterwards. When no 
mechanical obstruction can be discovered, either atony or imperfect 
innervation of the bowel with prolapse or the purge habit is the most 
probable cause of the constipation. Colopexy may be tried in such cases. 

Dr. A. F. Hurst has kindly allowed me to use the follovdng quotation 
from his excellent and well-known work on constipation : — 

“ AWien constipation is the result of definite organic obstruction of the 
intestine, surgical treatment is clearly indicated. , But various operations 
have been recommended for the rebef of constipation in the absence 
of this clear indication, and consequently the results hitherto obtained 
have only been satisfactory in a comparatively small proportion of cases. 
Though I have sometimes seen extremely gratifying results follow the 
surgical treatment of constipation, it has to my knowledge been the direct 
cause of death in several cases, and I have been consulted by patients 
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whose condition afterwards was either no better or was actually worse 
I am therefore consmccd that surgical treatment should only be recom 
mended for chrome constipation if all of the following conditions are 
fulfilled 

(1) Prolonged medical treatment which includes much more than 
the mere use of aperients has failed to give relief By relief I do not 
mean cure as many patients continue fo be completely relieved of their 
constipation and the sjunpioms to which it has giien rise so long as 
they contmue medical treatment if for example a patient remains 
perfectly well but has regular]} to take certain drugs or requires an 
enema every morning he obould be content with this rather than run 
the n«k of the mcomplete relief the entire failure or e\ en the aggravation 
of symptoms Of death which may however rarely result from an operation 

(2) An accurate diagnosis is essential It is quite unjustifiable 
to perform any operation for the relief of constipation until all means 
have been taken to discover its exact cause The part of the bowel 
m which stasis is present must be accurately determined as well as the 
presence or absence of dilatation narrownng or adhesions in the case 
of the latter an attempt must be made to ascertam how far if at all they 
interfere with the normal mtestmal functions An X ray examination 
of the stomach and intestines should therefore always be carried out 
and the rectum and pchic colon should be examined with the sigmoido 
scope as well as with the finger The stools should be inspected both 
whilst the patient is being treated and whilst the treatment is temporarily 
stopped and in some cases they should be osamined chemically and 
bacteriologically Lastly the history should be taken with great care and 
the patients other organs thoroughly examined in order to determme 
whether the intestinal condition is primary and the cause of all the symp 
toms I have seen two patients die as the direct result of the operative 
treatment of their constipation which was really secondary to a gastric 
and duodenal ulcer respectively and I know of cases in which the constipa 
tion and other symptoms were due to ncurasthema and m which an 
operation had the natural result of producing only a slight temporary 
improvement or no improv ement at all 

(3) The operation should be ebosen to suit the particular condition 
found It is clearly absurd to recommend appcndicostomy ileo sigmoid 
ostomy or colectomy as the routine treatment for a condition which has 
such a Tunnifold patholo^v as constipation In some of the rare cases in 
which surgery is required one or other of these operations may be 
incbcated but in others an operation dev ised to short-circuit or excise the 
affected part only and not the whole colon should he performed 

(4) The dangers and possible unpleasant sequels of the operation 
should be weighed against the seventy of the symptoms for which it is 
proposed to operate I have on several ocaiaions been appalled to hear 
from patients for what trivial symptoms they were contemplating a 
recourse to suigery Appcndicostomy is apparently quite free from 
dano’er to life but m rare instances un^easaot local complications have 
occurred All the other operations which have been recommended for 
constipation have a slight but defimte danger The mortality of simple 
short-circuiting operations is mdeed very small hut it is greatly increased 
if adhesions are divnded at the same tune and the mortality of partial 
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and, to a still greater extent, that of complete colectomy is high, even 
in the most skilful and experienced hands. It is clear, therefore, that such 
operations should not he lightly recommended, and that they should only 
be performed for symptoms which are really severe enough to interfere 
considerably with the enjoyment of life or with the performance of the 
professional or other duties of the patient. 

{a) Division of adhesions. Believing peritoneal adhesions to be a 
frequent cause as well as a result of intestinal stasis, in his earliest cases 
Lane^ attempted to relieve the latter by dividing the adhesions. The 
results obtained were, however, unsatisfactory, as it w'as very difficult to 
prevent the adhesions from forming again, even if all raw surfaces were 
covered by peritoneum and complete haemostasis was obtained before 
the abdomen was closed. Moreover, it is probably quite exceptional 
for adhesions in connection with the colon to give rise to sufficient 
obstruction of its lumen to cause a degree of stasis which cannot be over- 
come without difficulty by medical means. 

“ More recently Lane has ascribed a very important role to the bands 
which form in connection with the end of the ileum. He believes that 
in some cases their dimsion is all that is necessary to cure a case of 
intestinal stasis, although when they are very widespread, especially in 
females, he performs an ileo-sigmoidostomy instead of merely di\dding 
the bands. I have, however, already explained how the importance of 
Lane’s iliac kink has been exaggerated and shown that it is doubtful 
whether in the absence of appendicitis it even produces sufficient obstruc- 
tion to cause stasis. Moreover, Lane ^ has himself pointed out that the 
division of bands and membranes in such cases may lead to general peri- 
tonitis ; I have myself performed the post-mortem on a patient with 
duodenal ulcer, in whom death had resulted from post-operative infection 
in the right iliac fossa after adhesions in the neighboirrhood had been 
divided in addition to performing gastro-enterostomy, and Hughes,^ 
having seen death from general peritonitis occur on at least two occasions 
from division of extreme iliac kinks, expresses his belief that it is incorrect 
treatment to divide the adhesions causing any but the slighter form of 
iliac kink, although these would appear to be the ones which least require 
dividing. Lastly, according to Fagge,^ the operation often produces 
considerable disturbances owing to paralytic distension. . . . 

“ {b) Short-circuiting operations. The first short-circuiting operation 
for the relief of constipation was performed by hlansell Moullin ° in 1900 ; 
he made a lateral anastomosis between the last part of the ileum and 
the pelvic colon without dividing the ileum. Shortly afterwards Lane, 
having fmmd that simple division of adhesions did not give satisfactory 
results, began to treat cases of chronic intestinal stasis by di^^sion of the 
end of the ileum, which he implanted into the pehuc colon. In numerous 
papers Lane described the results of his operation, which he performed 
on a very large number of patients suffering from the very varied con- 
ditions which he ascribes to chronic intestinal stasis. In a number of 

^ Operative Treatment of Chronic Constipation, London, 1904; Brit. iled. Journ., 
190S, i, 126. 

= Proc. Roy. Soc. Med., 1913, Supplement to voi. vi, p. 11.6. 

= Ibid., p. 231. 

* Ibid., p. 215. 

5 Trans, of the hied. Soc., 1901, xxiv, 199, and Lancet, 1909, i, 156-. 
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in one instance, and between the Kmbs of the splenic flexure in the other, 
with satisfactory results. 

The comparatively rare cases in which the whole of the bowel is 
involved are generally amenable to treatment by diet, massage and drugs.’ ” 

On another occasion Hurst ^ says : “ There is no surgery of habitual 
constipation. Ileo-sigmoidostomy and partial and complete colectomy 
are, or should be, dead. Grave organic disease leading to intestinal stasis 
is not included under ‘ habitual constipation ’ ; it calls, of course, for 
operation. But in the absence of this, surgery is as much out of place 
in disorders of the colon as it is in functional disorders of the stomach.” 
And again ; ^ “ The statistics of Guy’s Hospital show that the mortahty 
in total colectomy for intestinal stasis is about 16‘5 per cent. . . . 
In contrast to the 40 colectomies performed at Guy’s in 1914, only one 
was performed in 1920, and not one in 1921.” Sir Berkeley Moynihan,^ 
in giving the results of his operations for intestinal stasis, recorded 60 
cases of primary excision of the end of the ileum, caecum and ascending 
colon, with two deaths. 

I cannot leave this subject without gi^^ng my personal views very 
briefly. I am famihar with all degrees of acute and chronic intestinal 
obstruction due to congenital and pathological adhesions and contractions 
at difierent parts of the abdomen, especially those that follow severe attacks 
of appendicitis, cholecystitis and other inflammatory affections, and I 
have frequently operated for these, often releasing the bowel at the obstruc- 
tion, and sometimes performing a suitable short-circuit or colopexj’’ ; 
the latter has the merit of doing little harm although it may do no good 
in many cases. I have often seen the various bands which are still said 
to be the causes and results of chronic constipation. They exist in 
healthy individuals and, within the boimds of health, they vary considerably 
in character and extent. It is possible they occasionally do harm, but I 
do not beheve they commonly cause constipation or demand any treatment. 

The causes of constipation are numerous, but chronic inattention to 
the normal daily habit is the most important one. Neglect interferes 
with the normal reflex act of defaecation and leads to absorption of fluid 
from the faeces, leaving them dry and difficult to expel. Many children 
become constipated in this way, simply because they hate the trouble 
or interruption entailed by the act of defaecation, or because they are not 
made to try at the right time, while the contents of the rectmn are soft. 
The pain entailed in expelling large hard scybala causes further fear 
and delay. On examining the rectum it is found to be full, and local 
stimulation produces the desired effect without resort to drugs. A little • 
perseverance establishes regular habits and prevents the development 
of life-long constipation with atony of the bowel. 

Similarly, ner\mus, pre-occupied and overworked people are very apt 
to become constipated because they are too modest, lazy or careless to 
adopt regular habits, and choose rmsuitable foods which do not promote 
peristalsis. They often eat and drink too little, and they take little or 
no exercise. In time atony and dilatation of the colon results, sometimes 
with much elongation, Idnking, or even volvulus. 

^ Lancet, 1923, ii, 13-1. 

- Med. Essays and Addresses, 1924, pp. 147, 148. 

3 Proc. Roy. See. Med., 1921-22, xv. Sec. Proctol., p. 54, and Abdominal Operations, 
192G, i, 208. 



CHAPTER XII 

INTESTINAL SURGERY 

INTRODUCTION 

The peculiarities of the atructure and contents of the intestine call for 
the greatest refinement of technique in order to ensure complete success 
Although the blood supply of the small intestine is \ery good, rough 
handhng and damage to it or its blood ves'sok are very liable to be followed 
by necrosis The contents are ^e^y septic, especially m the lower part 
of the bowel This is true in spite of care in clearing out the bowels and 
m gmng only sterilised food for some days before the operation On 
the other hand, the contents of the stomach and duodenum can be 
made almost innocuous m this manner The contents of the small 
intestme are always bquid and ate therefore more bable to leak than 
the more solid fscal matter in the colon The contents of the cmcujn 
also are usually fluid These peculiarities of the small intestine male 
slight errors of technique which would be munatenal m other parts, very 
dangerous here There is however some advantage m the length of the 
bowel, for large portions of either the small intestme or of the colon can be 
removed when necessary without any apparent ill effect on nutrition 
Intestinal Ideobflcabon and Lorahsabon The speedy and certain 
identification of different parts of the intestme is often of vital import- 
ance Grave mistakes have been made from want of care and knowledge, 
c g , the colon and ifoum have been mistaken for the jejununi during 
gastro jejunostomy Adhesions and other pathological changes some 
times add greatly to the nsk of such mistakes The large intestme is 
distmguished from the small by its longitudmal bands, sacculi, appen 
dices epiploiciB, comparatively large size fixation and fairly constant 
position , but in infants these points ore not always obvious 

The Small Intestine The great length (fourteen to twenty five feet) 
and free mobibty of the small intestme make it difficult or impossible to 
localise a ebance coil with accuracy The only parts that can be identified 
at once are the duodenum, the ongm of the jejunum and the lower 
end of the ileum, for tfiese are fixed aurf nearly constant in position 
The only certain way of Jocalismg any other cod is to follow the bowel 
either up or clown to the duodenum or ciecnm- In the absence of 
adhesions this can be soon done and without undue c\posute, for only 
a short length of bowel need ever be outside the abdomen. Certain other 
points arc valuable in arriving at rough conclusions The small mtestinc, 
like the colon narrows as it descends, and gets thinner and paler The 
jejunum 18 much thicker, larger, redder and softer than the ileum , 
Nulvul'C connuentes can be recc^iaed m it by drawing it between the 
finger and thumb, and numerous white lacteals are generally visible 
upon its surface 

Mali and Jlonks baae shown that the upper third of the small intestme 
usually lies m the left hypouebondnum, the middle third m the middle 

IS— J 
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of the abdomen, and the lower third in the right iliac fossa and pelvis. 
Monks has also shovm that the direction of the current in any coil can 
be swiftly ascertained by tracing its mesentery back to the spine. As 
is well known, the attachment of the mesentery runs downwards and to 
the right from the duodeno-jejunal flexure, about six inches towards 
the ileo-csecal valve. If no twist is found as the mesentery is traced back 
to its attachment, the distal end of the coil is below and to the right. In 
the presence of extensive adhesions this point may be of great value 
when relieving intestinal obstruction by anastomosis. The mesentery 
gets thicker as it descends ; that of the jejunum is quite thin, and when 
held to the light its blood-vessels can be seen to be larger, their arcades 
fewer and the vasa recta, extending from these to the bowel, longer 
than those of the ileum. Definite oval, clear areas can be seen between 
the vasa recta in the upper third of the bowel. 

The Large Intestine. The large intestine is far more constant in 
position, so that its parts are more easily identified. Occasionally it 
is transposed ^vith or without transposition of other \dscera. i\Iore 
commonly a partial transposition is found. Por instance, the iliac 
and pehde colon ma)^ lie on the right side in the iliac fossa and pelvis. 
Sometimes undue mobility of the ascending colon and caecum may 
simrdate transposition by allowing the cacum and appendix to move 
freely so that appendicitis may cause a swelling on the left side. 

In infants and children the caecum is commonly higher than in 
adults, a fact of considerable importance when operating for acute 
appendicitis in children. In others, especially in women and the subjects 
of chronic constipation, the caecum and appendix are unusually low in 
the pehds. Even in some adults the caecum is found just below the liver, 
and in some cases the appendix is near the foramen of Winslow. It is 
frequently found extending behind the colon as far as the lower pole of 
the right kidney. 

The transverse colon is sometimes so low that it can be mistaken for 
the sigmoid, but this mistake should not be made owing to attachment 
of the great omentum to it. The caecum is easily recognised by the 
termination of the ileum in it, and by its usual position at the back 
and outer side of the right iliac fossa, its bluish colom, thin texture, 
and mobility. Usually there is no mesocolon in either flank, but 
occasionally there is a well-developed one, especially on the left side. 
The absence of the usual wide retro-peritoneal surface of the colon 
interferes with the performance of extra-peritoneal lumbar colostomy. 

It is of greater importance that the fixation and peritoneal relations of 
the ascending and descending colon have been allowed to interfere rvith 
the surgery of this part of the bowel. For instance, the fixation makes 
it difficult either to bring the ascending or descending colon to the 
siuface, either in front or behind, for making a proper artificial anus. 

It also makes it difiicult to join up the bowel after the free removal of 
vrowths. These difiiculties can be easily overcome by incising the 
lateral peritoneal reflexions and mobilising the colon without interfering 
with its blood-supply, which enters on the mesial aspect. The bowel, 
when mobihsed by gauze dissection in this way, swings freely, and this 
fact, long vmrecognised, is of the greatest value. Jloreover, the fear of 
leaving a raw surface in the abdomen as long as it is not a pocket has 
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been greitlj exaggerated Tlie diflicwlt} of getting peritoneal apposition 
bebmdtbebowelinend to end union can be simihrlj o\crcoine peritoneal 
flaps being easily a%ailable At the junction of the mobile transierse 
colon c'ecum or sigmoid with fixed parts of the colon kmkmg and 
\olvuIus are apt to occur 

Methods of Sewing Wounds m the fatestme From time to time 
niiraermis methods have \>een devised but most of them are obsolete 
I shall only refer to a fen here those with which I am personally 
acquainted and which I Icnow to be simple and efficient The essentials 
of a good intestinal suture are — 

(i) Simplicilij It must be capable of easy and rapid introduction 

(n) Accuracy It must clo'^e the wound accurately producing good 
peritoneal inversion without cau'^mg undue projection into the lumen of 
the bowel 

(in) Sectmlj It must hold the parts securely together until the 
wound has firmly liealed 

(n ) Ilctmoslasis The turns of the suture should Ije close enough 
together to secure all blood \essels but the danger of hajmerrhage is 
not so great ns in ga'stne surgerv • 

For all these reasons a continuous suture is now iinnerially con 
Bidcrcd to be much better than ft senes of mtemipted ones In the 
introduction of the suture attention «ho«!d be paid to the following 
points — 

(n) As far as possible all knots upon a suture which pierces the mucosa 
should be within the bowel otherwise thej may draw septic fluid from 
within to the peritoneal surface 

(f») All turns should be bidden by the jQ\ep>ion which they should 
produce A\hen these precautions are taken there is little risk of 
infection of the pentoneum by flmds «oaling along the sutures from 
the interior of the bowel \ well introduced Connells suture meets 
this ideal In any case each suture should take a sufficiently firm hold 
‘‘0 as^iot to cut out w hen any strain is put upon it — e g by peristalsis 
or distension Sero muscular stitches are lery apt to tear out when the 
tissues become inflamed and softened after three or four days and the 
tough submucous coat cannot be included with any ceitamty or e\en 
probability for it is much thinner than the intestinal needle in common 
use (see Fig 151) The submucous and mucous coats are far more fibrous 
and durable than their outer covermgs therefore it is necessary to 
pierce them in order to obtain a firm and lasting hold for the sutures 
The success of the Maunsell and Connell sutures is chiefly because they 
maintain inversion of the edges of the wound and accurate pentoneal 
apposition They are also tied within the lumen and this determines 
capillary drainage inwards towards the knots and facilitates the ih«cbarge 
of the threads into the intestinal canal without nsk of pentoneal infection 
Many so called sero muscular sutures pierce the mucosa of the small 
mtestme 

(c) The suture should be just tight enough to secure accurate apposi 
tion and stop all bleeding but it should not be <?o tight as to cause 
necrosis of the tissues engaged by it For the same reason the turns 
of the suture should not be too near eadi other As a rule these should 
be one eighth of an inch apart 
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(d) Tlie suture material must be fine, strong, durable and non- 
porous. Fine Unen thread (No. 90 or 60) best fulfils all these ideals. 
Black thread has the advantage of being more visible. Chromic or 
formahn catgut, No. 0 or 00, also makes a reliable suture, but the advan- 
tages rightly claimed for an absorbable deep stitch for gastro-jejunostomy 
do not apply here owing to the absence of an acid secretion. 

(e) Needles. The sutures are best introduced by a fine round-bodied 
needle, which makes a small hole that is at once plugged by the thread 
which follows. Quarter-crirved needles are most convenient to introduce 



Fig. 151. Longitudinal section of intestinal wall. A, B and C show bad, 
indifferent and good methods of inserting sero-musoular sutures. The sub- 
mucosa is the toughest layer. Sutures piercing all the layers hold the longest and 
are always used, either alone or with others. 

the sutures from within or at a depth. I always use a curved needle of 
this type and have it made not only fine, but also long enough to be easily 
held with the thumb and forefinger without the need of a needle-holder 
The fingers are far quicker and more accurate than a needle-holder, 
except when working in a deep cavity such as the pelvis. As far as 
possible aU sewing of the intestine is done outside the abdomen, where 
the work can be completed with more ease and acciuacy and packing 
off is more thorough. It will save much time to have several needles 
threaded beforehand. 

Clamps are invaluable in intestinal surgery for the reasons already 
mentioned under gastro-jejimostomy. They must be well chosen and 
used with gentleness and care. 

CHIEF METHODS OF SUTURE 
A. Serous or Sero-muscular Sutures. 

(1) Lembert’s Suture (Fig. 152). {a) InierruiUed. This fulfils in an 
eminent degree the condition first pointed out by its introducer, that to 
obtain union of an intestinal wovmd it is absolutely needful to bring and 
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keep the serous surfaces m contact Lach suture should be inserted about 
one-eighth of an inch from the cut edge and run along deeply m the 
muscular or m the submucoas coat it is then made to emerge just 
wide of one cut edge reinserted just beyond the opposite edge then at 

.A 


R 


7i0 IS** \ sho n Conupll s s iture »ncl th« iitcn on t produces 
n shows Lemliert an ) Maunsell satures 




Fig la4 Cont nucras Lembert suture 

once made to travel between the coats and to emerge as before (see 
Fig 153) 

(6) A Continuous Lemhert Saiure is far more often used now because 
it saves so inueh time and secures better apposition {see Fig 164) The 
objections that have been brought agamst it are chiefly— (i) If one part of 
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it becomes loose the whole is liable to become insecure, (ii) It is difficult 
to secure even tension all along the line, unless care is taken to keep the 
thread always taut, (iii) If the bowel contract, the whole suture may 
become loosened and the wound gape ; this calamity is far more likely 



Fig. l.'iS. intenupted mattress sutures (Halstead) 




Fig. 157. Purse-string suture. 

to occur because the suture cuts its way out, for it may not get a firm 

euough hold to ZtiS *ate, and 

Pi-S the .hole thichness of 

the walk 
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(2) //ah(ca(rs Q iiH or JlaUitss Sdiw (Pi^ 15j) The distingiii'shed 
Mir^eon wlio mtroliiad this method cliim^ tor it tint — (i) It is so sife 
that a single row of it w^ll pufljcr (ii) It constneti* the tissues Ics-s than 
Lembett s sutures (in) It tears out less rea lily if submitted to tension 

(3) CxisJnigs ConUmiois ’^titch is simpler more expeditious and 
buries itself better altho igh it is not so firm as Hal toad s interniptc 1 
suture when carelessly mtro luced it may act as a purse string The 
needle is passed m a direction at right angles to the aan of the bowel and 
picks up the serous and muscular coats (Fig I5r) 



(•i) PinestriTj d iliire A. small perforation is spec lily anl satis 
factorily closed with a serous purse string suture The cnisbed stump 
of the appendix and tied ends of dm led bowel are very quickly buried 
in the Same way (sec Fig 157) 

B Piercing Sutures These pierce all the layers of the intestinal wall 
and thus secure a firm hoi I an 1 atrest hajmoirhage In all of them the 
sutures are tied internally to preient the leakage at the knot which 
IS the commonest site of leakage lu other methods (1) The simple 
suture piercing all the coats secures good apposition is speedily inserted 
and prc\ ents baiitionhage but it does not buiy itself or secure goo 1 serous 
apposition (see Fig 158) (2) Maunsell s suture being pas ed from the 
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mucosa througli the inverted edges, maintains inversion and buries itself 
so that it is not visible on the serous surface {see Figs. 152b and 160). 
(3) Connell’s stitcb differs from, that of Maunsell in that it does not pass 





Fig. 169. Continuous mattress or piercing Connell suture, inverting the edges. 



Fig. 160. The button-hole suture which prevents slipping and puckering. 

over the edges of the wound but is a mattress one, which secures more in- 
version of the edges and is more hsemostatic ; it buries itself and maintains 
vdde serous apposition so that an additional serous suture is superfluous 
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and may be InJSchlo^ oiis by increasing inversion and valve formation 
This valvuhtion and subsequent sneiling may cause obstruction in the 
early days after tbe operation, espcciallyin the small intestines of children, 
although it 13 true enough that the valve is not permanent Connell s 
suture 13 neither so easy nor so accurate as the ordinary continuous 
running suture (sec Fig 159) 

Continuous perforating sutures are the best for arresting hosmorrhage, 
and for this purpose the turns should not be mote than one eighth of an 
inch apart 

The plan adopted by most Bntisb surgeons is to make use of a double 
Ime of suture , an inner continuous one taking up all the coats of the 
bov el, and an outer continuous sero muscular, both of fine linen thread or 
catgut I use fine linen thread for tbe deep suture because it is stronger 
and more durable than catgut of similar size reserving fine catgut for the 
serous suture because it is absorbable and need not be cast off into the 
lumen of the hoirel 
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SUBCUTANEOUS RUPTURE OF THE INTESTINE. 
GUNSHOT AND OTHER WOUNDS OF THE 
ABDOMEN AND OF THE DIAPHRAGM 

SUBCUTANEOUS RUPTURE OF THE INTESTINE 

Contusions, unlike bullet and other penetrating wounds, do not often 
cause multiple injuries of the bowel, but the individual lacerations of the 
intestine and mesentery are generally more severe ; for instance, the small 
intestine is sometimes completely divided. Therefore it is clear that the 
hope of recovery without operation is more remote, but the operation 
itself is likely to be less tedious and troublesome. 

Cause. The bowel is most frequently ruptured by a wheel passing 
over the abdomen, by a squeeze or a crush, by a blow or a kick. It may 
be crushed against the spine or torn from its mesenteric attachments, 
especially at the junction of movable and fixed parts, such as the duodeno- 
jejunal junction. Sometimes the reduction of a strangulated hernia has 
led to rupture of the bowel. A man was admitted to Guy’s Hospital 
recently who had ruptured his own intestine in this way. In the large 
majority of cases, as pointed out by Grant Massie,^ the contusion is below 
the umbilicus. There may be, however, no sign of injury on the surface 
of the abdomen at first, but a bruise may appear some days later. Indirect 
violence,^ such as a fall on the buttock, may rupture the bowel. 

Site of Rupture. Out of 381 cases, published and unpublished, we ® 


have the folloiving figures : — 


Duodenum 

23 

Jejunum . . 

. . 157 

Ileum 

. . 158 

Colon 

43 


In one-tenth of the cases there was more than one rupture, sometimes 
the large as weU as the small intestine being torn. 

Nature of Damage. As a rule the laceration runs for less than an inch 
across the axis of the small intestine, but occasionally the latter is com- 
pletely divided or severely bruised. The mucous membrane always 
pouts ; the bowel dilates above and below the rupture and rapidly becomes 
inflamed and oedematous. In about a fifth of the cases these lacerations 
of the bowel are multiple ; in nearly a tenth there are complications, 
such as rupture of the mesentery or of one or more of the other abdominal 
viscera ; in a quarter there is fracture of the spine or pehn’s, and sometimes 
there are severe injuries to other parts, such as the chest and head. 
The frequency and severity of these complications contribute very largely 
to the mortality. 

Lancet, 1923, ii, 640. 

“ E. T. Senn, Amer. Journ. Med. Sex., 1904, cxxvii, 9GG. 

“ R. P. Rowlands, Bril. Med. Journ., 1923, i, 716. 
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STmptoms and Signs There maj be no evidenco of internal injury at 
first ^vhlch IS most important to remember The patient must be w atchcil 
carcfiillv for the folloviing signs and symptoms — 

(1) Pai)i IS the most striking symptom \s a rule it comes on earl} 
andisitr) seiere being ilescribetl bj patients as agonising 

(2) T’entfiniess This is at fir?t local near the site of the injury but 
later it b«omes general ns a result of pcntoiiitis 

(3) Rigulit j U first this may be local but it «oon becomes general 
The abdomen maj be flat at first or e\cn retracted but later it becomes 
distended as a result of jwritomtis with Wool serous cllusion and 
tyunjiamtes 

Pam teiuUmess an 1 ngulita ate the most tillable signs 

(t) S7oet This is ncarh «lw»>s severe It occurs ml i»a} even 
be fatal \cr} soon after the accidint In some cases it passes conipara 
tucl} qiiicU} 

{i) ]oimtnij 13 almost almys jnsint often ton tant ami most 
forsistent 

(G) Pulse aid Tcmjterul trt The form r »s at first slow an 1 weak 
from shock then normal an 1 (ltce| tiit later mcreasmgl} rapid an I weak 
as a result of peritonitis Simil irl} the ttmpenturt is at first subnormal 
then normal and later raised 

(7) Ddiicss There is usually shifting duloess m the flanks as a 
rcstdt of blood and cffosioQ The liter dulness is often greatlj diraimshed 
from free gas in the peritoneum 

(8) Tmiismissitn of llcari and Dnadt 'soinds In a few cases with 
gas m the peritoneum the heart ami breath ounds may be transmitted 
through the gas ami fluid o\cr the alnlomen far beyond the natural 
hmits 

(G) Signs of Inlernnl llanorrlngi. In many cases the patient is pale 
and restless as a result of bJcniorthage ami examination of the blood 
confirms the evidence of this grave complication The face is usually 
anxious pale cold oml sweating and is in fact a tyqucal abdominal 
facies 

(10) llamatancsis often indicates injury to the stomach or small 
intestine high up 

(11) EmjJyiOi a of the abtlominal wall or of the lom generally implies 
rupture of the bowel m its extra peritoneal part WTien it affects the 
right loin the ascending colon or duodenum is ruptured on the left 
side the descending colon Later on in such cases a fecal abscess may 
form m the loin 

As a rule the minds of these patients are unusually active and they 
often have a premonition of impending death 

Diagnosis. This ilepends a great deal upon an accurate history of a 
severe ablommal injury Any one who has sustained such an injury 
should bo 1 ept under ihrect observation for a few days for although 
there may be no bad •»igns at first these may rapidly dev elop It is 
of the gravest importance to admit such a case into hospital at once 

Severe pam teudeme s rigiUty and persistent \ omiting following an 
abdominal injury sjjoidd make us open the abdomen without delay 
although the pulse temperature and general condition of the patient may 
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be good. It is by operating in febe early stages that the appalling mortality 
of these catastrophes can be reduced. 

It is often difficult to distinguish this condition from ruptme of the 
spleen, liver or mesentery, of which signs of internal h®morrhage and 
shock are the most prominent. Diminution of the liver duhiess and 
rapid onset of peritonitis are strong indications in favour of rupture 
of the bowel, but exact diagnosis is not so important as a realisation of 
the presence of grave intra-abdominal injury and the urgent need of 
an operation to set it right. 

Treatment. Death is almost inevitable without early operation ; 
therefore this should be carried out at the earliest possible moment, for 
the mortality increases with delay. The following figures, taken from 376 
operation cases collected by Siegel, illustrate this point ; — 

Operation. Slortality. 

Within 4 hours 15-2 per cent. 

„ 5 to 8 hours 44-4 ., 

j, 9 to 12 hours .. .. .. 63-6 „ 

Later 70 „ 

The mortahty of this series was 51 • 6 per cent, and is very misleading, 
because fatalities are so often forgotten and not published. 

Operation. ^Vhile preparing for the operation every endeavour must 
be made to combat shock by warmth, saline or subcutaneous infusions or, 
in some cases, by transfusion of blood. IWienever possible, spinal anss- 
thesia, supplemented by gas or oxygen or by ether and oxygen, is chosen. 

The abdomen is opened by a long incision near the middle line, 
preferably by displacement of the right rectus outwards. The jejunum, 
being the most likely part to be affected, is at once examined and the small 
intestine traced downwards to the csecum. In many cases, however, the 
injured coil comes forwards into the wound directly the abdomen is opened, 
and gas and liquid escape. If no perforation is found in the jejunum or 
ileum, the duodenum is most carefully examined ; in many cases lacera- 
tions of the duodenum have been overlooked at the time of the operation, 
and have only been found post mortem. Lastly, the csecum and colon are 
examined. 

Unless a loop of intestine has been very severely damaged, it is not 
necessary to resect. It is far safer to pare the edges of the laceration and 
to close it with two continuous sutures of fine linen thread. Linen thread 
closes wounds in these damaged tissues more effectively and permanently 
than fine catgut and does no harm. 'While the surgeon is closing the 
perforation, gauze rolls are passed into the pehds and flanks to absorb the 
effusion in these areas. This is a quicker and better method than washing 
out, and the peritoneum is left diy and less damaged. In late and bad 
cases a stab wmmd is made about two inches above the pubis and a 
tube is inserted to drain the pelvis, but in most cases the peritoneum is 
completely closed. 

Mortality. The mortahty Of this condition is appallmg, and is chiefly 
due to delay and errors of diagnosis. Sir James Berry and Guiseppi ^ have 
done good service by collecting and analysing 132 cases of rupture of the 
intestine from contusion, from the records of ten London hospitals, 

^ Lancet, 1908, ii, 1143. 
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pre\nous to 1908 Of Berry’s collection 84 patients were operated upon 
^\lth G7 deaths, a mortalitj of 80 per cent but in 16 the ruptures ^cre 
not found at the operation, 7 of these note m the duodenum The 
Sui^ical Registrars of tuche London hospitals collected 44 cases occur 
Ting between 1908 and 1912^ In 12 of these there was no operation 
Out of 32 operated upon 23 died (72 per cent ) Taking these two senes 
together, there were 176 cases with 116 operations and a mortality of 
77 per cent It is interesting to note that GO (or over one third) of the 
jiatients were not submitted to operation This was chiefly due to their 
grave condition on admission owing to delay or the presence of comphea 
tions Grant Massic collected and studied the records of 31 cases at 
Guy’s Hospital between the jeirs 1899 and 1923 , 31 of these patients 
were operated upon with a mortality of 78 pet cent 

It 13 certain that the best results are obtaineil by quick decision early 
ojiemtion and accurate and rapid work at the operation followed by 
careful after treatment 

Case I Mrs T H 43 3 ears of ogc had been up to London and was w'alking 
from the station to her home at 4 p m on ‘teptemher 4 102- She w as carrying a 
heavy suit case, which had hard protected comers when she was run into from 
lichind by & cveliat She was thrown noIcntU forwards ond doublni up over the 
case one of tho coraera of which tajured her »a the nght hvpochondnum and the 
cjeli*t tell on top of her She crawled to the tide of tl» road in temble agony and 
searceb able to breathe or apeak k doctor was fetched who Jiowevcr did not 
think an3’thing very senous had occurred and he took her home (four rmlcs) in a 
taxicab She almost fainted before entering the taxi but took some aal volatile 
winch made her feel better Shecouldaot<i(uporlc«n back andespecialU coiildnot 
bear to bo touched on the abdomen or trunk Arrived at Jiome she crawled upstairs 
on her hands and feet holding her body ngid but shaking aU oicr She was cixcn a 
cup of ten but vomited at once Dr 0 J was called in late that night and (oun I 
her with angid abdomen and i cry lender in the right flank PnUe and temperature 
wetv norma] She vnu vomiting a little but brought up no blood A diagnosis 
was made of bruised nbs and abdominal wall As the pnin nos still very great 
he at the urgent request of the husband gave an injection of morphia (i gr ) but 
tbefollowingmormngit wnsasbadaseieraod ashe wnsunhappv about the p-itient 
Dr G J got the WTitcr to see her at noon Although the abdomen did not tooac 
well on respiration it was coosidered that there was not suffletent cause for an 
operation but by 8 p m she was much norse The pulse was 124 and tempcriture 
102 the abdomen was getting more distended and she was \ cry flushed thehver 
dulnc'a had altnost disippcared and the p-un w-is so intense that the patient 
welcomed the idea of an anesthetic as she longed for unconsciousness V diagnosis 
was made of ruptured viscus bowel or gall bladder and an operation advised 
and enmeef out at once /bom file momenC of fie avenient the paftenf hid an 
acute fear of impending death and the brain was mote Uian usually actnc tliroiighout, 
in spite of the pun suSered 

Operotion On opening the abdomen through the right rectus gas at onco 
escaped, also foul, bile-stamed pus of whicli there was a large amount m Jlonson s 
pouch There was s large collection of thinner «ero pus in the pclns This was 
mopped away and two rents large enoigh to admit the tip of the finger, were found 
m front of tho junction of the first and socowl parts of the duodenum There was a 
narrow bridge between the two rents which was divided There was no induration 
of the duodenum nor any evidence of cfaranic ulceration Jlorcover the mucous 
membrane pouted which it never docs from a perforated ulcer because it is adherent 
at the edge ^ the ulcer The large opening was then dosed with fine linen tluread 
m two layers the line of suture being Iransvetse to the duodenum so that the lumen 
was not narrowed Tie omentum above and below the duodenum was then 
brought over tho suture line A tube wae Icf t m s sUb wound just above the pubis 
and another in the abdominal wall jiiat above the wound 

‘ Z Cope Proc Poif Sac Ved (7u»p See) 1S14 vn, 80 
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The patient vomited a good deal during the next forty-eight hours, bringing up 
black vomit ; the temperature kept up for a week, and there was considerable 
suppuration in the abdominal wall and some cj’^stitis. She slowly regained strength, 
however, and made a complete recovery. • ° 

GUNSHOT AND OTHER WOUNDS OF, THE ABDOMEN 

The Great War revolutionised our ideas of military surgery of tlie 
abdomen. "Whereas earlier experiences led us to believe that most 
gunshot wounds of the abdomen, inflicted under the difficult circumstances 
of war, were best treated conservatively, the European war conclusively 
proved that early operation offered almost the only chance of recovery 
from wounds of the hollow abdominal viscera ; wounds of the solid organs 
are naturally less fatal. Evidence has accumulated that wounds of the 
bowel are practically always fatal under conservative treatment. For 
instance, of twenty-five patients known to have wounds of the intestine, 
treated conservatively and reaching the base alive, only four ultimately 
recovered, the remaining twenty-one dying of peritonitis.^ In the past 
errors had crept in owing to many of the injuries which were thought to 
be penetrating really only affecting the abdominal wall, and in some of 
the recoveries the gunshot wounds were limited to the solid viscera : in still 
a third group the recoveries were false or only temporary, as already 
mentioned. Taking aU' wounds of the abdomen, the mortality imder 
conserAmtive treatment during the early part of the Great War was about 
80 per cent. Under the circumstances of that war the patients suffering 
from abdominal wounds (which constitute between 1 and 2 per cent, of 
the total wounded) rarely reached the operating theatre, in spite of special 
efforts, earlier than six to ten hours from the time of receiving their 
wounds. In spite of this Sir Cuthbert Wallace ^ recorded 1,288 cases 
(965 of whom were well enough to be treated by laparotomy) with 46 per 
cent, recoveries. Thirty-five per cent, of those Avith wounds of the hollow 
viscera recovered. As a result of the special efforts made to deal with these 
cases a very large number of lives were sa^md, and most of these patients 
made complete recoveries, many being able to return to the fighting line. 

The time factor is of the utmost importance. Up to six hours the 
chances are in favour of the patient, but after that period they are against 
him. After thirty-six hours there is very little hope of recovery after 
operation for wounds of the intestine or stomach. It aUU abA’ays happen, 
however, that a large proportion of men suffering from abdominal wounds 
AA'ill die, chiefly from hemorrhage and shock, either on the field or before 
they reach the operating theatre. Many other cases are too bad for any 
operation when they arrive, having suffered severely from hemorrhage, 
shock, pain and exposure. During an engagement the medical officers are 
often overworked, so that some delay is unavoidable in dealing Avith 
cases, even in hospitals especially devoted to this Avork. It is, therefore, 
of the greatest importance to make a careful selection of the patients likely 
to derive benefit from laparotomy, and this decision should be made as 
soon as possible — within an hour or two of the admission of the patient 
to the hospital. The most urgent cases are those in Avhich there is evidence 
of progressiA'^e bleeding, usually concealed inside the abdomen. There is 

* Sir GeorgcAAIakins, Journ. It.A.M.C'., Januaiy, 1910. 

- Bnt. Journ. Siirg., 1917, iv, 079. 
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nothing to be gained by aiting longer than an hour oc tw o, for neatly all 
these patients get rapidly worse after this time The time of waiting 
should be spent in roMving the patient by means of heat, water and 
saline infusions As a rule they are already under morphia which has been 
humanely given during transit, for this dimmishes shock 

Owen Eichards,^ m his able article on this subject, adnses laparotomy 
whenever possible if the patient with a penetrating wound can be espected 
to lea^ e the table alive However, it is a mistake for the surgeon to waste 
time operating on hopeless abdominal cases, especially during an engage- 
ment, when hi3 semcea are in urgent demand for more hopeful work. 
^\'hen the patient la blanched, cold, clammy and his pulse is over 130, there 
is \ery little hope from operation , nor is there much chance for patients 
admitted after twenty four hours Wounds traversing the upper abdomen 
(especially on the right side), affecting as they usually do solid organs, are 
less urgent than those of the lower abdomen It is very important to 
decide as soon as possible if the wound is penetrating or has opened the 
abdomen or not In many cases this is very difficult for the entering and 
ejit wounds may be placed almost auyivbcre in the body, depending on 
the position of the patient and the direction of the missile Penetration 
may be indicated by prolapse of viscera the escape of faces, urine or bile, 
or far more commonly by the symptoms and signs already described under 
subcutaneous rupture of the intestine, but in many cases it is necessary to 
explore the wounds thoroughly m o^er to decule this important point 
It 18 mse to operate in doubtful ca<M;8 and safer “ to look and see than to 
wait and sec ” Sometimes X ray exammatwos, when the missile is 
ictamed, help to gi\e tbe direction of the woimd and to decide the 
question of penetration Nothing but exploration, however, will decide 
the nature and extent of the intra abdommaf lesion 


Belaliic Frc]uenei/ utl/i uhtek Different ifMoininal Orjniis ore 
ll oiindcd From a total of 065 Cases * 


Viscus 

No of troundi 

ll<CUi 

!No of 110110(11 

Stomach 

82 , 

Spleen 

54 

Small gut 

303 

Kidney 

73 

Colon 

252 1 

Bladder 

45 

Lner 

163 1 

Pancreas 

5 


Preparation for Operation As a rufe it is wise to pass a catheter to 
empty the bladder and this may also reveal blood m the urine Intra- 
venous infusion of normal sabne plus 6 per cent gum solution is often 
necessary and, in some cases, transfusion of citrated blood is of great 
value Direct transfusion of whole blood is generally best deferred until 
after the operation on account of the practical difficulties m military 
practice associated with the need of having the donor in the theatre, and 
the waste of personnel 

■Whenever possible, either gas or oxygen or warm ether with oxygen 
is the best aniesthetic for these bad cases Chloroform and C D mixtures 
are too depressing Here rapid operating combined with gentleness, 
thoroughness and methodical work is priceless No tune must ba 
‘ Srtryvfffit tier, J Hull, 2nd «1 , 806 

’ Sir Cuthbert WnJlace.loe tupraal 


I s^voi 
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wasted but, on the other hand, no laceration of the bowel must be missed. 
Therefore all the work must be systematic. iTirst of all, the penetrating 
wound is explored and excised if necessary, that is, if it be soiled, lacerated 
or bruised. Then a separate right paramediau incision is made, about six 
or seven inches long, so as to avoid waste of time and the need of retraction, 
which bruises the tissues unnecessarily, and the character of issuing liquid 
or gas is noted. Wounds passing through one or other flank often pierce 
the ascending or descending colon and perhaps the kidney, spleen or liver : 
then a local wound is strongly indicated and may be oblique and parallel 
to the intercostal nerves. ^ This wound gives good access to the damaged 
part and allows of excision and easy drainage of these highly infected 
wounds. 

Large Intestine. If any faeces or fascal smell is noticed the large bowel 
is the first part to be examined, the examination being made from the 
caecum to the rectum. Any laceration of the large bowel is at once 
cleaned and sutured, for its contents are extreruely infective. The mucous 
membrane of this bowef rareiy pouts, but fie site of /aceration is indicated 
by bruising or bleeding. It is not always easy to examine the splenic 
flexure, the ascending or descending colon, or to close lacerations of these 
parts ; therefore it may be necessary to mobilise them by dividing the 
peritoneum in the bloodless area on the outer side. In some cases colos- 
tomy is necessary, and drainage of the soiled connective tissues of the 
loin is often imperative. 

The Rectum. Lacerations of the rectum are difiicult to close and 
require the Trendelenburg position and a long-handled needle-holder. In 
some cases the lacerations are very severe, and a csecostomy, colostomy or 
short circuit may be necessary. 

Small Intestine. The small intestine is then examined from below up. 
It is best to pass the bowel little by little in and out of the wound until the 
duodeno-jejunal flexure is reached, any lacerated part being retained 
outside and protected. It is not often wise to treat each injury or lacera- 
tion as it is found ; it is best to ascertain the exaet amoirnt of damage before 
deciding on the most appropriate treatment, for in many cases lacerations 
may exist near a part so damaged that it must be resected, and a slight 
increase in the length of the bowel removed does not add to the shock, danger 
or disability of the operation. Moreover, two re,sections of the small bowel 
are very rarely successful. Resection is, however, to be avoided whenever 
possible by careful suturing of the wounds. In some cases the patient 
has recovered after the suture of as many as twenty lacerations. With 
care most of these can be closed without serious narrowing of the lumen 
of the bowel, the suture line being arranged traiisversely to the axis of the 
bowel whenever possible. Small perforations are best closed with simple 
purse-string sero-muscular sutures of fine black linen thread (No. 90), 
which is the best and most convenient material. Many small lacerations 
are well and rapidly closed without any fear of leakage by a single Connell 
suture which, of course, pierces all the layers of the bowel, turns in the 
edges and arrests hsemorrhage. Large lacerations, however, are often 
closed by the usual two layers of sutures, one piercing all the coats and the 
other the,sero-muscular : to save time the saroe continuous thread may 
be us^d-^lor both layers. In many cases it ig necessary to excise the 
poutpg mucous membrane. 
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Great care has to be taken with woonds at the mesenteric border the 
edges of the bowel being carefully mverted and the suture line covered 
with the neighbouring mesentery 

Besection has been attenderl by more shock, and on the whole m 
liar surgery lateral anastomosis has been mote successful than axial 
union 

Mesentery Bleedmg from the great omentum is rarely severe and 
can be stopped bj ligature or if there is a large hematoma by excision 
Bleeding from the mesentery is far more serious for it is difficult to arrest 
n ithout compromising the blood supply of the bowel V, henever possible 
the bleedmg v essels are picked up and ligatured In the presence of a 
large haematoma this may be very ibfficult or impossible In many cases 
careful sewing of the rents is the most efficient method Cate is taken 
to invert the serous edges so as to prevent future trouble from adhesions 
Se\ ere wounds or mjunes of the mesentery interfering with the circulation 
of one or more coils of intestine call for resection 

Stomach and Dnodennm B ouiwls of the stomach are mostly antenor 
and small they give rise to much pain and curiously persistent vomitmg 
with haimatcmesis Sometimes they are very severe even divnding the 
stomach and causing furious bleeding Thorough exploration and suture 
are advisable in every suspected case 

Wounds of the duodenum arc very serious unless they are accurately 
closed and thisis difficult especially when the uounds are retro pentoneol 
^lobilisation of the duodenum is necessary in these ca&cs 

Liver and Spleen Bullet wounds limited to the liver although they 
may cause severe hiemorrhage sepsis and secondary h«raorrhagc do not 
usually call for operation for little can be done to arrest the bleeding which 
usually stops spontaneously The fear of associated injuries of thoracic 
or abdominal hollow viscera however calls for operation Larger wounds 
inflicted by shells call for ctplontion for the removal of the missile and 
pieces of clothing Suture may sometimes arrest the h'emorrhage 

V> ounds of the spleen are often associated inth perfontion of the 
colon stomach or kidney Bleedmg may be severe calling for suture 
or for complete or partial splenectomy Simple perforations rarely bleed 
severely and arc best left alone 

Pancreas B ounds of tlie pancreas are grave on account of injury to 
the large blood vessels in contact with it and above all from leakage and 
the destructive effects of the pancreatic juice with secomfary infection 
Free dramage is called for in these cases 

Kidney B ounds of the kidney often cause hscmaturia and m other 
eases traumatic aneurysm or large htematoraata la the loin Exploration 
through the usual oblique mci&ion m the loin is the best treatment the 
wound being coutmued forwards and the peritoneum opened if necessary 
to esamme and repair the intestines or other abdominal viscera In 
severe injuries nephrectomy is necessary but as a rule free drainage 
suffices to prevent extravasation of unne and infection 

Lavage Irrigation of the abdomen is hardly ever any good It is 
better to clean each damaged part by washing and spongmg outside the 
body and then to leave the peritoneum dry having absorbed the effusion 
by means of gauze tolls the outer raids of which are carefully clipped to 
the towels At the end of the operation the gauze is removed and the 
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abdomen is, as a rule, closed completely in layers. In bad cases only 
two layers are used, one of catgut for tbc peritoneum and the other of 
interrupted salmon gut sutures. For late cases, however, and especially 
those in which oozing continues in the peritoneum in spite of care, it is 
wise to drain the pelvis by means of a supra-pubic tube left in for thirty- 
six hours, for many deaths occurred in the Great War from suppurating 
hsematoma in the pelvis. The parietal wound is very apt to suppurate 
from contamination with infected blood and other discharges during the 
operation, therefore it is wise to drain the parietes in many cases where 
peritoneal drainage is not required. 

Mortality. In Sir Cuthbert Wallace’s collection of cases the mortality 
of woimds of the various hollow viscera treated bj’^ operation was as 
follows : 



Per cent. 

Stomach alone 

.. 52-7 

Small intestine 

.. 65-9 

Colon 

.. 58-7 

Rectum 

. . 66 

Bladder 

. . 56 


Prognosis. Wounds of the central parts of the abdomen and especially 
those nmning from side to side, vertically or obliquely, across this area are 
very fatal because of the risk of multiple wounds of the small intestine. 
Antero-posterior woimds near the middle line above the navel are also 
very fatal as a result of haemorrhage from the large vessels in this area. 
Antero-posterior wounds near the thick flanks of soldiers may fail to 
penetrate the abdomen and are generally less fatal than feared. 

Wounds and Injuries of the Diaphragm. Wounds in this region are 
important, both in military and civil practice, ondng to the important 
functions of the diaphragm and its intimate relations to the thoracic and 
upper abdominal viscera. Mr. Gordon Bryan ^ drew attention to this 
subject in his valuable Hunterian Lectmre. Large wounds of the dia- 
phragm embarrass the action of the heart and lungs and also frequently 
involve wounds of the thoracic and abdominal viscera, with liability to 
sepsis of both these cavities. Wounds of the right side of the diaphragm 
are less serious than those of the left because the liver protects the gap in 
the diaphragm and usually prevents diaphragmatic hernia, a common 
sequel of wounds of the left cupola. 

In the early days of the Great War these woimds were treated con- 
servatively with very poor results, comparing badly with those obtained 
later on, after the development of thoracic surgery. Bullet and other 
small woimds in the abdomino-thoracic region, on the right side, apart 
from severe hsemorrhage, are sometimes best left alone, for they chief!)' 
involve the liver, but as a rule all abdomino-thoracic wounds should be 
excised and explored without delay. On admission into hospital these 
patients are generally so collapsed and cold that a little time has to be 
spent in resuscitation, but the operation is carried out as soon as possible, 
for the earlier this is done the more hope there is of preventing sepsis and 
haemorrhage and of repairing the damage in time to save life. In a series 
of fifty consecutive serious cases operated on by Gordon Bryan, ^ twenty- 

^ Brit. Journ. Surg., 1921, ix, 117. 
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SIX were evacuiteil to tie base and twenty four died m the clearing 
stations 

Symptoms Lockwood ^ showed that the symptoms of large wounds 
of tie diaphragm resemble those of pneumothorax due to open wounds 
of the chest wall These consist chiefly of shock dyspnoea disordered 
action of the heart with irregular and rapid pulse and thoracic respiration, 
mth a catch at the end of inspiration later the signs of diaphragmatic 
henua develop with partial collapse of the left hmg and hydro pneumo 
thorax X ray examination with or ^nthout the aid of a bismuth 
meal ‘supplies \aluable evidence in less acute cases In the early stages 



iio IQl Exci<iono(« nound of ib« d apfita^im vibch Ima been 
espMpd by wmoving * r b (MierC W Cordon Biyan > 


there is rigidity and pam in the left hypochrondium and pam in the le f 
shoulder as was first pointed out bj Ambrose Part It hen the missile 
has entered the abdomen and wounded the intestines before entering the 
chest the dangers of septic infection are unusually graie 

Diagnosis It ounds of the diaphragm may be suspected from a careful 
study of the symptoms and observation of the track of the missile with 
or without the aid of radu^apby 

Operation ounds of the diaphragm may he dealt with through — 
{1} An Ahdotmnal Incision With the aid of a good light and a fully 
curved needle on a long bolder the gap can sometimes be closed from 
below but this may be very difficult and it has often been necessary to 
make an additional thoracic incision In many cases however wounds 
of the diaphragm have not been suspected until the abdomen has been 
opened for abdominal injuries 

(2) A Lower Thoracic Incision, contmued into the abdomen if necessary 
As a rule this plan is the heat, for it allows the excision of the mfect^ 
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wound and repair of wounds of both, the thoracic and abdominal viscera. 
Wounds of the lung, spleen, liver, kidney, stomach, colon, pancreas and 
small intestine have been successfully treated in this way. 

Paravertebral a^nsesthesia (1 per cent, novocain) is invaluable in these 
cases, about 2 c.c. being injected just below the angle of each rib, as many 
as ten intercostal nerves being so anaesthetised in some cases. This may 
be supplemented, if necessary, by gas and oxygen or, failing this, by ether 
and oxygen. Oxygen is also very valuable in the after-treatment. 

The parietal wormd is excised through a long elliptical incision made 
parallel to one of the lower ribs, the missile or other foreign body (such as 
portions of clothing) are removed and wounds of the lung repaired. The 





Fig. 162. Excision of a m ound of the diaphiagm with examination 
of the abdominal viscera from above. The pleura has been 
excluded by suturing the diaphragm to the intercostal muscles. 
The liver, stomach, spleen, omentum and splenic flexure of the 
colon are displayed. (After C. W. Gordon Bryan.) 


pleura is cleaned and dried. Then an elliptical incision, about five inches 
long, is made round the wound in the diaphragm and the edges of this 
wound are sewn to the intercostal muscles to close the pleural cavity. 
Then the abdominal viscera are examined, the woimd being carried down 
into the abdomen, if necessary, for the carrying out of any repairs. The 
wound is closed in layers. 

When separate thoracic and abdominal wounds are associated opinions 
differ as to the best procedure, some surgeons believing that thoracic 
wounds should be dealt with first and vice versd. There is no doubt that 
closing wounds of the diaphragm improves the respiration and circulation, 
and this is a great advantage before proceeding to a laparotomy, which 
may take some time. 
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The following case, treated by Mr. (Sordon Bryan, is a good example . — 

^Momino thoracic H'ouni of (A« Spleen and Stomach, wlh Prolapse of Omentum 
SwgeantL A P .Tvounded 11 pjn .Juno 2, 1918, fragment o! shell entering seventh 
interspaeo in mid asallary line , no vomiting Admitted seyen hours later Pulse 
108 , left abdominal nudity, catch m nespicatioa , X rays showed missile related 
to left suprarenal body 

Operation, eight hours after injury Gas oxygen, intercostal nerve-block , 
excision of wound and fractured eighth nb and cartilage (six inches), prolapsed 
amentum reduced diaphragm noond excised, pleura cleansed and closed Incision 
prolonged to abdommal wall, lacerated wound of greater curvature of stomach 
one inch from catdia sutured, through and through nound of spleen not bleeding , 
clcsed mthout drainage after careiul exammatioa of whole of posterior surface of 
stomach 

Xo shock or vonutmg, amall faxmothorax aspirated on fourth day Tenth 
da^, stitches removed, healed except for one stitch abscess of abdominal wall 
Scut to base on thirteenth day Wrote from England in August “ FuDy recovered, 
no comphcatioRS ” 



CHAPTER XIV 


ENTEROTOMY. ENTEROSTOMY. COLOTOMY. 
COLOSTOMY. CiECOSTOMY. APPENDI- 
COSTOMY 

ENTEROTOMY 

In tHs operation the small intestine is incised for the removal of some 
abnormal or noxious contents, for instance, a foreign body accidentally 
or purposely swallowed, a fsecolith or a biliary calculus. Sometimes the 
poisonous contents of the intestine are removed during an operation for 
intestinal obstruction or peritonitis. 

For the Removal of a Foreign Body. If possible the latter is backed 
into a healthy part of the bowel, and the coil of intestine containing it is 
brought out through a median incision and surrounded with gauze packs, 
emptied of fluid contents and clamped. A longitudinal incision of suitable 
length is made along the free border of the intestine, and the foreign body 
is removed. The pouch is cleaned with moist swabs, and the wound is 
closed with two continuous sutures of fine catgut. The knots of the deep 
piercing suture are tied within the lumen of the bowel. Sometimes it is 
necessary to make the suture line transverse to the axis of the bowel {see 
Figs. 164 to 156). 

For emptying Fluid Contents. A coil a little way above the obstraction 
is chosen because its wall is healthier. This is packed off and, at the 
selected point near the free border of the distended coil, a purse-string 
sero-muscular suture is inserted. A trocar and cannula with rubber tube 
attached are inserted to conduct the gaseous and liquid contents well 
away from the operation table. The puncture is closed by tying the purse- 
string suture as the cannula is withdrawn. As an alternative, the distended 
coil of bowel is brought out and opened over a sterilised basin after the 
wound has been protected by moist pads ; a transverse incision less than 
half an inch long is sufficient, and after the contents have escaped the 
incision is closed by two layers of fine catgut sutures, cleansed and 
returned into the abdomen. If this method does not overcome the 
distension it is better to perform valvular enterostomy than to pass a 
tube up the bowel for long distances with the object of emptying the 
latter at once — a procedure attended by considerable manipulation and 
avoidable shock. 

ENTEROSTOMY 

In this operation an opening is made into the small intestine either 
(a) for feeding purposes, or (b) for temporary drainage in intestinal 
obstruction or paralytic distension. 

{a) Enterostomy for Feeding Purposes. Here everything is done to 
prevent leakage of the irritating intestinal contents. It is clear that such 
an opening is of greater value the higher it is in the bowel. The duodenum 
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ib so fixe<l as to be tma%ailable for the best type of valvular openui" 
therefore the early part of the jejunum is nearly always selected 

JejimostoQJF Indications (i) Extensive carcinoma of the stomach 
v-here other operations are impossiUe {n) Extensive carcinoma of the 
cardiac end of the stomach and oesophagus when gastrostomy is out of the 
question (ni) Extensive ulceration of the stomach mvadmg the li\er or 



pancreas unsuitable for Cxcision Prolonged rest to the stomach has been 
\ ery valuable in some of these cases (iv) Cases of simple general cicatricial 
contraction of the stomach the effect of swallowing caustic liquids It 
has been suggested also as a means of treating severe gastric or duodena! 
1 aimorrhaf'e by giving rest to the stomach and duodenum (v) It has 
also been suggested as a temporary measure for gastro jejunal ulcer and 
gastro jejuno-cohe fistula when the patients condition is too bad for a 
radical operation 
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Operation. The only operation that is worth describing is an adapta- 
tion of Witzel’s method of gastrostomy. 

The abdomen is opened through the upper part of the left rectus 
and the duodeno-jejunal flexure is sought. The transverse colon is 
drawn forwards with the left hand, while the right forefinger passes 
backwards and to the left along the under surface of the mesocolon 



Fiq. 164. Jejunostomy after Witzel's method of gastrostomy, second stage. 

The Cushing suture is introduced. 

\ . . _ _ ’ . , 
; Ii'Pchis operatvhe jejunum at its origin, just to the left of the spme, 

Ha) for feeding ; piards. The peritoneal ligament joining the flexure to e 
mhstruction or pardentified. The jejtmum is then traced doum for about eig 

incli (ff) Enterostomaop is brought out of the abdomen and packed off. • t 

^mnt leakage of Imng is made into the intestine near the distal extremity o 
the er-'ening is of greap and on the side opposite to the mesentery. A rubber 
. \ size of a No. 12 catheter is inserted and fixed by a sing s 
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catgut stitch xihich includes the cut edge o£ the howel and the side ol 
the tube The tube is laid upon the ante-mesentenc border (towards the 
ongra of the jejunum) and buncd by means of a contmuous suture (see 
Figs 164 and I6o) The tube should be buried for about two inches and 
the suture should extend well heloir the opening into the mtestme The 
tube is brought forwards through a small opening m the great omentum 
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(b) For Temporary Drainagre. Wien the bowel is considerably 
damaged and paralysed and the patient is very ill, it is sometimes 
necessary to dram it for a few days to enable it to recover its natural 
condition, menever possible, the cause of the obstruction is removed 
before the abdomen is closed, but in some cases this has to be deferred 
until the condition of the patient has improved sufficiently, men 
the cause of obstruction has been overcome the tube should be removed 
when vomiting has ceased for two days and the enterostomy allowed to 
close spontaneously. In rare cases it may be necessary to close it undei 



Fig 166 Enterostomy for drainage. The slip knot on the .suture 
holding the tnhe m the bowe! can be undone and the tube removed at 

any time. 

local or general anaesthesia. When the cause of obstruction has not been 
removed at the primary operation, the enterostomy cannot be closed until 
the obstruction is removed. "l^Tien the obstruction is irremovable an 
enterostomy should not be performed, for a permanent artificial anus 
in the small intestine is intolerable. The higher it is the more intolerable, 
for much of the food is wasted and the patient gets thin and also miserable 
from irritation of the skin. In these cases it is far better to make an 
anastomosis between the bowel above and below the obstruction and, if 
necessary, to make a valvular enterostomy above the anastomosis. 

Operation. The selected coil is withdrawn, emptied, packed and 
clamped off, while a valvular enterostomy is performed as described under 
jejunostomy except that the suture fixing the rubber tube in the bowel is 
tied into a slip knot, the ends of which are left long and brought out of the 
wound with the tube. In this way the knot can be rmtied and the tube 
removed at any time when it has served its purpose. A^ffien extensive 
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peritoneal adhesions and distension of the bowel make the Atltzel technic 
impracticable the tube may be fixed m either fay a purse string or a couple 
of Connell sutures which invert the edges of the intestinal wound thus 
mutating a safety ink bottle As a rule the higher up in the small 
mtcstine the mote effecti\ c the enterostomy The bowel can be irrigated 
at nnj time through the tube (Fig 166) 

Victor Bonnej^ pomted out the great value of jejunostomy in cases of 
intestinal obstruction and paralytic ileus, but he did not make a vah ular 
spontaneously closing opening D P 1\ ilkie * hns used a rubber tube 
to conduct the contents of the bowel above the obstruction to that belov , 
the greater part of the middle of the tube u ith glass insertion lying outside 
the body 

COLOTORfY 

Occasionally the colon is mcised for the relief of great distension, 
mostly gaseous, during operations for mtestmal obstruction eg, a 
\oI\*uIus of the sigmoid colon may be irreducible until the enormous 
distension is relieved As a rule it is sufficient to puncture the distended 
bon el with a small trocar and caunuh or even a large cuttmg needle, 
when the gas at once escapes The puncture is made at or neat a long! 
tudinal band and withm the circle of a purse string seto muscular suture, 
uhich IS tied as the cannula is withdrawn 

Sometimes a free incision is necessary for the lemoaal of a foreign 
body, gall stone or bard f»colith, which cannot be removed in any other 
wa) The incision is made through and along a longitudinal band 
RYlienCN er possible, the loop of bowel is first withdrawn packed ofi and 
clamped The ound is closed with two continuous Connell and Cushing 
sutures of fine linen thread and one or more of the appendices epiploicce 
are tacked over the suture Ime 

COLOSTOMY 

In this operation an artificial anus either temporary or permanent, 
is made at a comenient site m the colon It is often urgently necessary 
for the relief of complete obstruction of the rectum or colon, is sometimes 
& necessary prehimnary to resection of growths of the rectum or colon, 
and often a permanent measure for the relief of symptoms due to irremoi 
able growths or disease of the rectum or pelvic colon Often it is the 
price paid for the prolongation of hfe or cure a^orded by excision of the 
rectum for cancer The type of operation naturally varies with, the 
nature, urgency and permanency of the need 

Before describing and comparing the different modes of performing 
colostomy I shall deal mth those conditions which call for this procedure, 
then the advantages of the chief methods and the cases to which they 
are relatively adapted, describing finally the operations themseh es 
Indications for Colostomy. (1) Certain txaesof mahgnanl disease of 
(he rectum (l) where obslmclum is present, impending or threatening , 
(ii) where, m cases which are too advanced for excision, there is exten 
sue ulceration, great pain, difficult defsecation, loss of sphincter power, 

* Oa Post operative Paralytic Obstruction o£ the Intcatiae with special reference to 
Its Treatment by jejunoatomy, Arihist* of lAe JTKfiffssex f/Mpilat xxi. 39 

* Journ Sary, 1924 xi SBS 
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profuse blood-stained or fajco-purulent discharge from the bowel or 
multiple fistulse, especially recto-vesical fistula, the operation is abun- 
dantly justified. Mr. Ernest Miles ^ advises early colostomy in eveiy case 
of carcinoma of the rectum which is not removable, because it prolongs 
life and makes it more comfortable, enables the patient to cat full diet 
and prevents complications such as suppuration with the formation of 
fistulse in the perineum. 

As a rule, the more complete the failure of previous treatment, the 
more painful, difiicult, frequent and unsatisfactory the action of the 
bowels, the greater the tendency to distension of the sigmoid or lower 
intestines generally, the more frequent the attacks of gripings and 
partial obstructions which herald in the tormina of a complete miserere, 
the younger the patient, and thus the longer the natural prospect of 
active life, the more plain are the indications for colostomy. On the one 
hand, certain special evils call loudly for the relief which the operation 
may give, viz., a patulous or invaded sphincter allowing of involuntary 
escape of flatus and faeces ; multiple fistulas giving rise to foul sanious 
discharge, keeping the patient (perhaps a woman of scrupulous cleanli- 
ness) in a constantly filthy condition, and leading to a brawny, painfid 
condition of the buttocks, which thus readily become the seat of cellulitis 
and its allies ; projection of the growth downwards through the anus, 
leading not only to a patulous sphincter, and its consequent wretchedness, 
but also to irksome or painful sitting. On the other hand, certain con- 
ditions contra-indicate the operation, viz., exhaustion of strength, 
evidence of secondary deposits in the peritoneal ca^^ty or liver, extension 
to the inguinal glands and absen'ce of much pain or obstruction from 
first to last. 

It has been too much taken for granted, because rectal cancer is often 
a disease of much suffering and because, from the inefficiency or neglect 
of treatment, obstruction does occur, that when cancer of the rectum is 
diagnosed, the patient has therefore agonising pain and obstniction 
to look forward to. The above view is quite incorrect. In a few cases 
cancer of the large intestine may run its course and set rq) visceral 
deposits and kill the patient with very little pain, and no threatening of 
obstruction ^ whatever. 

Other very important points, on which the patient or the friends, 
especially if in a better rank of life, will frequently expect a decided 
answer, are the amount of relief, and also the amount of annoyance, 
which will follow the formation of an artificial anus. 

The amount of relief given will depend on the amount of pain tlie 
patient has, the degree to which obstruction is threatening or the presence 
of special miseries such as those alluded to above. Patients may be 
assured that any continuous pain will be greatly lessened in severity, if 
not entirely removed ; that defaecation Avill become easy, painless and, 
after the first four or six weeks, limited to about one motion a day ; aiu 
that the distress of constant desire to go to stool, tenesmus and bleeding 
will diminish.® 


1 Cancer of the Rectum (Harrison & Sons, London), 1920, p. 08. 

“ In a few cases the growth may, instead of projecting into and obstructing 1 
of the bowel, have led by ulceration to enlargement of the gut into “ pjnto 

“ /.e., if the opening is free, if there be a good spur, and no ficccs find the r J 
the bowel below, but discharges from the growth may cause tenesmus. 



COWSTOVY 


271 


The other part of the question — ^the amount of annojance following 
on an artificial anus— must be honestly met There is too great a tendency 
amongst writers on co]o«»tomy to teach that if the operation is done 
PuifineDtl) earh the patient s condition is alaayt a most satisfactorj one 
Wiile It is alm}s right to remember that the disease is a mortal one and 
that if a fair comparison is to be made jt roust be not between the con 
ilition with an artificnl anus and that of jicrlect health but betnecn an 
artificial anus and a bowel with incufaWc cancer the patients after 
condition wuil be matcnal)> affected by his position in life \\Tiere a 
patient s remaining days are easy where he can continue to be careful in 
his food to a\oid diarrhcea where he can pay regular attention to the 
opening this may gne little aanojance and it is also a rule that the 
greater the miseries of pain and frequent and difficult defalcation from 
which the patient his been relieved by colostomy the more easily does 
he forget any annojince of the anus in bis relief at what he has escaped 
from in the past But on the other hand where the surroundings of the 
patient compel him to try to work the friction of any prolapsed bowel 
which follows on movements of the thigh and groin the difficulty of 
paying attention to the opening of avoiding diarrhcea from unsuitable 
food of washing out the lower bowel— all these may mean that colostomy 
has only enabled the patient to exchange a life of miseries for one of 
annojnncos— the miseries of the disease for the annoyances of the opening 
annoyances certainly less important but not the less present to the 
patient because they were unexpected In the large majority of cases, 
however the results of a well performed colostomy with proper spur 
formition arc very good and the patient is satisfied 

Incomplete relief may be due to persistent passage of motions o\ et the 
malignant disew and tensing diarrhtea from the artificnl and natural 
anus which in turn appear to bo caused by— (a) an inefficient spur 
(fi) poreistCDce of the growth m the bowel below causing a profuse samous 
discharge (c) the growth extending upwards towards the wound or 
the bowel having been opencvl only just above the growth 

The quc'>tion of the v aluc {or otherwise) of colostomy as a preliminary 
to excision of the tectum wall bo discussed later 

(2) Temj onry colostomy is sometimes advasable m some cases of 
late volvaihis of the sigmoid with paralytic distension 

(1) Fibrous stricture of rectum or pelvnc colon m which previous 
frea^rnent mcftichng ifn'afafron fias anrf for « 

not suitable or resection is considered too dangerous * 

(1) Pelvic tumours — ey cnchondroma or sarcoma — pressing on the 
rectum 

('i) Results of jiclvic cellulitis narrowing the rectum 
{0) ^ eHico-mtcstmal fistula 

Colostomy is jicrformcil in some casts of commumcation (letwicn the 
large intestine cs|>cciallv the rectum and the bladder to prevent the 
ias».igt of feres into the bfaddir with its results of cystitis agonising 
obstruction of unne ntnf p.is age of flatus from the urethra without 
notice and beyond control 

Such a fivtula is much more frequently met with I>ctKeen the peliic 
colon or rectum and the bladder ifbetnwnthcJatterond therectum the 
‘ Prof It IUrtm*nn an I olhcf* Sae Fraa* {fjontfam) 17^3 *Jr lHI 
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communication may be found by the finger, or by passing a duck-bill 
speculum, or by the aid of the sigmoidoscope and injecting coloured 
water into the bladder. Sometimes malignant in character, it is more 
frequently of a simpler nature— e.jr., due to pericolitis, especially that 
secondary to diverticulitis of the sigmoid— and so, perhaps, curable. 
Thus, in Mr. Holmes’s case,^ the ulceration between the sigmoid and the 
bladder was not malignant, colostomy for fifteen months was most 
successful, but a permanent cure was prevented by similar ulceration 
taking place between the crecum and bladder, which caused death. 
Whether the cause is malignant disease or no, the life which lies before 
the patient is scarcely tolerable. 

The opening is frequently valvular in nature— f.e., while it admits of 
the passage of faeces into the bladder, urine very rarely passes per anum. 
In most cases a secondary radical operation is indicated for non-malignant 
fistula, the disease of the bowel and the opening into the bladder being 
treated by abdominal section. 

(7) Imperforate Rectum. Colostomy (iliac) is usually performed on 
the left side in cases of malformation of the rectum, when this part of 
the intestine carmot be found by a dissection in the perineum. It used 
to be disputed in these cases whether, after an rmsuccessful exploration 
in the perinemn, an iliac or a lumbar colostomy should be performed. 
The great majority of surgeons have preferred the former operation, 
following Mr. Curling.^ An anterior incision allows a thorough exploration 
to be made ; three cases have come under my notice in which the whole 
of the large intestine was represented by a fibrous cord "with a very minute 
central canal, and the ileum had to be opened. 

(8) Tuberculous disease of the rectmn if extensive occasionally 
demands a temporary colostomy ; the rest so obtained may be of great 
value, and the artificial anus may be closed later in some cases. 

(9) Malignant disease of the colon. Permanent colostomy may have 
to be performed for intestinal obstruction, due to this disease affecting 
the pelvic colon too late for removal and too low do^vn for a short-circuit 
to be performed with safety and efficiency. 

(10) Severe membranous colitis and ulcerative colitis. j\Ir. Golding- 
Bird and Sir William Hale MTiite have described three cases of mem- 
branous colitis in which right lumbar colostomy was performed, and one 
case of chronic dysentery in which csecostomy was employed.® They 
have also given the more valuable subsequent histories of these cases.^ 

Messrs. Keith and Simpson ® publish an account of right colostomy 
performed in June, 1894, on a woman set. 34, with four years’ history 
of membranous colitis. The wound was kept open for seven months 
and then closed. A perfect cure is recorded. 

Curl mentions several cases of moderately severe dysentery treated 
by crecostomy with hopeful result.® 

It may be concluded from these cases and others,' that right colostomy 
is beneficial in the treatment of severe chronic colitis, especially ulcerative 

* Med. Chir. Tram., xlix and 1. 

2 Diseases of the Rectum, 22S. 

3 Clin. Soc. Trans., 1896, xxix, 45, and ibid., 1899, xxxii, 183. 

^ Ibid., 1902, XXXV, IGi. 

5 Med. Press., July 24, 1896 (quoted Clin. Soc. Trans., 1899, xxxn, 18/). 

" Ann. ofSurff., 1906, xliii, 543. 
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colitis and that the operation is better than cjocostom) because the 
disoi«cd colon is granted a more complete rest the discharges are more 
"alid and le^s frequent oinng to the nbwrption of fluid m the CTcum The 
skin around the fistula is )c<s apt to get inflanictl The absorption of 
water and sorae nourishment m the rccum la a distinct gam m feeble 
patients Air Gol ling Bud beheacd that compkte rest to the colon is 
more valuable than irrigation The time of closure must not bo too early, 
certainlj not under a year in most cases ollienn«e relapse mny take place 
V ngbt sideil colic or ca>cal artificial anus or c\ en a fcecul fistula there is a 
great nuisance and is so difficult to close that it must not be made lightlj 
Wien nil artificial anus is made m the ca?ciim or nsecntlmg colon strictures 
and general fathering and narrowing of the mflamed colon are very apt 
to occur making it increasingly difficult or impossible to re establish the 
natural channel liter on In most causes when medical treatment has 
faiKd it is host to explore the abdomen thorougbU m the hope of finding 
and removnng the cause of the colitis and being rewarded b) an immediate 
nirc in most cases of mucous colitis due to chronic appendicitis or pen 
colitis with adhesions and bands 

Air Gohbng Bird considered that colostomy is preftral le to ileo sig 
moidostomj in these ca«c3 for several reasons the anastomosis maj 
not lie Ulou the di«ease which may extemi to the pelvic colon m some 
cases and the fxccs m time regurgitate into the diseased colon above 
an I set up more trouble Other alternatives of treatment are valvnilat 
cwovtomv and nppendicostorav with irrigation which arc discussed later 
on{#ecp 2S7) and colectomy 

LEFT INGUINAL OR ILIAC COLOSTOMY 

This operation has replaced lumbar colostomy because the iliac 
operation has the following advantages (i) It is easier Thus (a) the 
patient being on his back takes the anT«thetic better than when 
rolled on liii side (<9) m a stout patient especially the soft parts are 
easier to divide and the resulting wound less deep and more readily 
dealt with than one in the loin (y) the liowel is more easily reached 
and with less disturbance of tieep lying soft parts (S) there is no nsk 
of opening small intestine or of failing through abnormality of the colon 
(ii) The pentoncimi being opened of set purpose the surgeon can explore 
the abdomen and examine the site and extent of the disease (in) The 
shallower wound makes it much easier to draw out the intestme ami make 
a satisfactory angle and spur (iv) The position of the anus renders it 
more casih accessible for the needful attention 

Operation An incision two inches long is made with its centre 
at the middle of the line joining the left anterior superior spmc and the 
umbilicus ^ There are three points here of the greatest i/nportaace from 
their bearing on the chief drawback of this operation prolapsus Air 
Cnpps* found that by making his opening in the abdominal wall some 
what higher than m his earlier cases there was much less tendency to 

* II tho nin% on is placed lower and Ivrtber out the colostomy cup does not fit well 

but comes n contact irith fJ <• 1 *e crest 3lr IsjckJiart Vlummery inaVea lus meu on 
just below the umb bcua an I tlircc qtarteia of an inch internal to tho outer border of 
the left rectua ^ 

* Compl cat ons ars ogmingunal Cofostony Brl iled Journ October I’J IBJo 
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protrusion. .Moreover, a high incision allows the transverse colon to be 
used for the colostomy if necessary. Another point to be insisted on is 
that, wherever the opening is made, it should be as small as possible. The 
freer the incision, the weaker the abdominal wall— already naturally 
weak here — and the more certain is a large prolapsus to follow. In an 
ordinary case of iliac colostomy for rectal cancer, the operator should 
endeavour to find the sigmoid -with an opening admitting two fingers to 
explore deeply, if need be as far as the pelvic brim, and hook up the 
sigmoid. Lastly, it is an advantage to use the “gridiron ” or valvular 
incision similar to that which McBurney introduced for the removal 
of the appendix. The risk of prolapse is much diminished, and the 
control obtained over the artificial anus is greater. Carwardine^ cuts 
across the fibres of the external oblique aponeurosis, making his skin 
incision also in the direction of the muscular fibres of the internal oblique 
and transversalis. He states that he thus avoids the contraction of the 
orifice that is liable to occur if the tendinous fibres are merely separated. 
When the incision is placed as high as advised above, the tendinous 
fibres of the external oblique are not seen. More oedema of the prolapsed 
loop is apt to occur when muscular separation is adopted instead of 
division of the muscular fibres, but this soon passes ofi. Some surgeons 
believe more control is obtained by making the incision through the outer 
third of the left rectus, the muscular fibres of which are separated. 
Mr. Ernest Miles makes a median laparotomy to explore and mobilise 
the pelvic colon which is then brought through a small stab wound in 
the left iliac region. The layers of the abdominal wall having been 
separated and all haemorrhage arrested, the peritoneum is then raised, 
and slit up with scissors. The sigmoid, the omentum or small intestine 
may be seen in the wound. If either of the two latter present (and the 
omentum may do so very persistently), they are returned, and the colon 
is sought for with the finger. It is usually close at hand and may be 
recognised by the scybala which it contains, or by its appendices opiploicoe 
and longitudinal muscular bands which are not always obvious, however. 
The transverse colon may be very low, but it is distinguished by the 
attachment of the great omentum to it. In difficult cases the bowel will 
be found by searching in the iliac fossa, the finger being passed along 
the parietal peritoneum from without inwards, until the sigmoid is 
encountered attached to the posterior wall ; this is the best method. 
Failing this, the descending colon may be traced down from the kidney. 

It is well to remember that anterior colostomy is not always the easy 
operation, as regards finding the bowel, that it is represented to be. 
Mr. Cripps^ spoke of occasionally having had great difficulty in finding 
the bowel. 


In one case, after a long search, he was unable to find the bowel ; . the nurse 
being directed to give an injection of water, the finger near the brim of the pelvis 
then felt a piece of intestine, which had before been overlooked, becoming distended, 
and the sigmoid, which was lying almost over in the right iliac region, was thus 


detected. , 

In a case of Mr. Cooper reported by Dr. Pennington, of Chicago,® the operator 
having failed to find the sigmoid, water was injected into the rectum, and was noticed 


t Praef., 1905, Ixxiv, 179. 

® Loc. supra cit. 

® Journ. Amer. Med. Assoc., 1893, ii, 773. 
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to paM into the nght it ac fossa The opening in the left side being closed an incis on 
a?as made in the right inguinal region aihere tl e gut — presumably the misplaced 
sigmoid — ^was readily found The patient made a good recovery 

In some cases the tvountl may have to be enlarged by prolongmg the 
separation of the two deep muscles inward opening the rectus sheath 
and drawing the rectus inwards then the large intestme may be traced 
upwards from the rectum if necessary 

The bowel bemg found a loop of it is drawn up into the wound To 
avoid the prolapse which is certain to occur if loose folds of the sigmoid 
remam immediately above the opening the suigeon gently draws out as 
much loose bowel as will readily come passing it in again at the lower 



Fro IC7 Colostomy throu^ outer tl itl of left 
nctm Ciloss rod used to keep the loop of colon m 
posit on Later * tronsTerse ncston is nznde into 
the colon 

anglt as it is drawn out from above In this way after an amount varying 
from one to several inches has been passed through the fingers no more 
will come As soon as the descending colon is found in this way to be 
nearly taut a pair of forceps js pushed through the mesosigmoid about 
a quarter of an inch from its attachment to the bowel and a glass rod 
13 drawn through to hold the bowel up a piece of rubber tubing is 
pushed over each end of the rod to keep the latter in place A mattress 
suture passmg through the mesocolon and the whole thickness of the 
abdominal wall on either side of the wound serves equally well and is 
often more convement The angles of the wound are closed with sutures 
so that the skin fits snugly round the small loop of colon and the end of 
the sutures can be tied round the bases of appendices epiploicai most of 
which are excised The wound w dressed wiUi vaselined gauze and 

18— J 
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sterile pads arranged all around the bowel so that the latter is in a kind 
of box and is not liable to be damaged by the firm pressure that must 
be maintained to prevent protrusion of more bowel through the wound 
during vomiting. This danger can be avoided by applying a broad 
band of strapping firmly all round the body outside the dressings (Davies- 
Colley). The bowel may be opened with scissors by a small transverse 
incision on the second or third day.^ No anesthetic is required, for the 



fiG. 168. Colostomy (W. E. Miles) showing the method of creating 
an efficient spur. A stout silk ligature is looped round the vessels of the 
mesocolon and, having been passed through a loop of silkworm gut fixed 
in the skin midway between the inner margin of the wound and the 
umbilicus, is tied sufficiently tight to impede the venous return but not 
to occlude the arteries. 


bowel is insensitive. The opening may be made with the cautery 
to avoid bleeding. Ten days later the glass rod is removed and 
nearly all the bowel that projects above the skin is cut away with 
scissors ; all bleeding points are tied or secured with under-running 
sutures. 

^^Tien the projecting loop has been pared down and the bowel com- 
pletely divided as advised above, two openings will be seen separated by 
an efficient spur. Through the lower of these the rectum can be washed 
out, and the removal of any faeces lying above the disease facilitated. 
As a rule aperients are to be avoided, but the patient is encouraged to 
endeavour to get an action of the bowels every morning, preferably after 

1 Vomiting and distension of the abdomen are indications for opening the bowel 
earlier ; it is safe to do so if necessary after twelve hours. 
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bre-ikfast, when the weight of food in the stomach stimulates the trans- 
%cr^c colon Foods and drinks which cause diarrhcea are to be avoided 
Gndually, usually in about a month the patients begin to acquire some 
control o\er their artificial opening, but it will not be till several months 
after the operation that they can ^ said to become comfortable in this 
respect, ami acqiurc ^atisfictory control over and management of their 
artificial anus And for the rest of their life discharge of blood and slime 
may occur from the anus This must be met by astringent injections and 
•luppositones Diarrhoea must be treated by strict attention to diet 
and b) astringents , escape of offensive flatus or feces from the artificial 
anus may bo met by the use of charcoal a teaspoonfiil being given twico 



a day, or the lollomag ma} be taken twice a day in a capsule or cachet, 
vnz , betol, salol salicylate of bismuth of each gr \ ^ 

Sir Paul- did not wish to make a spur and did not bnng so much of 
the bowel out, but fixed it to the parietal peritoneum with a continuous 
sero-muscular suture of catgut (Fig 169) He clamped the projecting 
pouch, opened Jt at once and sewed it to the skin with a continuous 
button hole suture of catgut (see Fig 170) 

Where complete obstruchon is present, the bowels much distended 
and the sigmoid requires immediate opening additional care must be 
taken in handlmg the mtestmw and m preventing any escape of fecal 
fluid or gas into the peritoneal cavity Aseptic gauze is wrapped round 
the base of the loop ot bowel and under any supporting rod, protecting 
the Ime of suture and peritoneum 

> llr C Heath, Bnf Jfeif /ouni , lS9J,i, 1243 
• LaiKct 1912, H. 222 
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A portion of tlie bowel is emptied and gently clamped, wbile a small 
rubber or Paul’s glass tube is introduced without contaminating the 
wound {see Figs. 171 and 172). 

The objection which has been raised to the method, namely, that 
sloughing and loosening of the tube take place too rapidly, may be met 
by using a small rubber tube and by fixing it with a pmse-string suture 
piercing all the coats close to the edge of the incision in the bowel. 



Fig. 170. Inguinal colostomy. Paul’s method of immediately opening the colon 
and sewing the edges to the slun. The opening is only 1 to 1^ inches in diameter. 


Greig Smith’s method of fixing a long rubber tube in the intestine 
is very simple and nearly always practicable. Two side holes are made 
near its end which should be passed into the distended colon within the 
abdomen, so as to ensure good drainage. 

Madelung’s modification of colostomy consists in division of the colon 
with closure of the lower end, which is dropped into the peritoneal cavity. 
It has not found much favour in this coimtry because it is more dan- 
gerous than the simpler operation. The passage of feces into the lower 
part of the bowel can be prevented by simpler and safer means. Some- 
times, the colon being t\visted, the wrong end has been closed and dropped 
in, with disastrous consequences. 

Mr. H. AUingham stated^ that in seven of his inguinal colostomies 
the gut must have been thus “ twisted,” as feces came away through the 
1 Brit. Med. Journ., 1891, ii, 337. 
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loM-et of the two openings He stated that ho knew of fatal termina- 
tions from this cause m several cases m which Madelung’s operation had 
been adopted 

Hartwell,^ in performing colostomy as a ptelunmary to excision of 



Fio 171 Insuinil colostomy The parietal wound u prouefod by gau*e 
wnppotl toiiQd the loop oi bowel beneath Iho rod Th'* colon m clfimped while 
a Paul B tube u inseelM and firmly aecuird with a pur»c siting ?uturo piercing 
all the coats 

the tectum brings the sigmoid into the wound through a gruhrou incision 
at the le\el of the left anterior superior spine , he divides the clamped 
bowel across at a distance of about twcUc inches from the anus The 
distal end is then fixed at the lower angle of the woimd The proximal 



FiO 1X2 Pauls gtan 
tubp<> lai;ge and small 
The lower end is tied in 
the upper lee irca tho 
dnuiutge tube 

end IS protected by gauze and drawn upwards and inwards between the 
rectus muscle and its anterior sbeath and secured m a small vertical 
incision near the middle hue Care is taken not to damage the vessels 
of the meso sigmoid during this manceuvie , the mesentery is only slit 
> Ann o/iSarp.lOOo zlu,273 
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enough to allow the intestine to come into the median wound without 
tension. Hartwell claims that this method gives the patient more control 
than any other. It seems to me unnecessarily severe, and, moreover, it is 
not practicable without gravely increasing the risk where the sigmoid is 
distended and friable in obstructive cases. 

Marro ^ sterilises the open end of the colon and passes it through a 
subcutaneous tunnel over the rectus muscle, where it can be compressed 
by a belt. Sir Berkeley Moynihan^ sometimes uses a similar method. 

Lilienthal ® twists the end of the bowel and thus tries to create a 
valvular opening. 

If the artificial anus contract unduly, it must be dilated with conical 
bougies. Mr. Cripps has introduced a spring dilator which is self-retaining 
and which can be worn for four or five hours daily. That this complication 
is one to be watched for is plain from this passage in Mr. Cripps’s experience : ^ 
“ This is not an uncommon sequence, and, if allowed, will destroy the 
whole advantage of the operation. Too small an opening means a constant 
dribbling of faecal matter, the motions never getting freely and completely 
away. These contractions do not occur where the original opening has 
been made of proper size, and where all the wound has healed by first 
intention, but occur where the angles of the wound have failed primarily 
to unite, and where the granulations gradually become converted into 
firm contractile tissue. If the angles have not united properly, the con- 
traction will begin about the third week ; and if at this time a little spring 
dilator be introduced and worn for a few hours daily for a month, 
the tendency to undue contraction will be obviated. If this precaution 
has been neglected, or be impracticable, the opening can readily be made 
the right size by’ passing the finger into the bowel, and then completely 
cutting through aU the contractile tissue up to each angle, the depth of the 
cut exposing the wall of the bowel. The bowel is now freed a little on 
either side of the incision, and a curved needle and silk thread is passed 
through its edge, and through the tissues and sldn at the apex of the 
reopened wound. This suture is tied, bringing the gut well up to the 
angle. A couple of additional sutures may be necessary at the sides.’ 


Colostomy Appliances. Until the patient has gained some control 
over the artificial anus or has learnt how to manage it, a dressing of 
Knt smeared with some simple ointment and changed as often as may he 
necessary is the best for the patient. Later some form of belt may be 
fitted ; this gives more general support and keeps in position better than 
a spring truss. Rubber belts sag and rarely fit. Lockhart Mummery 
advises “ a belt round the lower part of the abdomen, that part of the belt 
which comes over the opening being made of pure smooth rubber or 
covered with a thin layer of mackintosh sheeting ” ; a small pad of wool 
may be worn under this. Plugs if hollow coUapse and turn sideways , i 
made of rubber they soon perish. Mr. Paul recommended “ a simple 
mushroom-shaped aluminium plug, retained in position by a pad of woo 
and a detached belt.” Cups and bags tend to cause suction and prolapse. 


' Ann. of Surg., 1911, liii, 252. 

® Abdominal Operations, 1926, i, 50S. 

® Ann. of Surg., 1910, lii, 384. 

* Brit. Med. Journ., 1895, ii, 966. 

5 Diseases of the Rectum and Colon, 1923, p. 825. 



LEFT I^GVl^^AL Olt lUAC C010ST0M\ 2fcl 

Conjpbcations and Difficulties in Insumal Colostomy (I) Difficult) 
m findmp the bo^\ cl This has been full) cntereil into at ji 274 (2) Absence 
or shortness of me«eutcrj 1 will here quote Air Cripps ‘ This is 
jioriiaps the most unfortunntc and dangerous complication that can lie 
met with and to this cause w ith one cveeption I oire all niy fatal cases 
In the preit nnjoriU of r'i<*'sthc mesentery of the sjgmoiil fleture j« 
ompl\ suflicieiit to allow of the liowcl being well drawn up in the wound 
and saft 1\ fL\cd w itliout tension but tn J or 4 per cent this is not so, 
for there is absoIuteI\ no mesenterj the bowel being bound firmlj back, 
ag-iinst the posterior panetes This is either due to congenital deficiency 
or to malignant disease bihind the colon fixing it finii!) The que■^tlOJl 
to be considered is as to wliat should be done after the surgeon has opened 
the alxlomin and met with one of these cases 1 am confident from ma 
unfortunate cxjicncncc that anj endeaxour to mxert the skin and 
forcibh drag it dnw n to the bowel by the sutures is a fatal mistake The 
sutures will ccrtainl) cut through leaxing on open pcntoneal cavity’ 
The surgeon should avoid mistaking the hx«l descending colon for the 
signioid hy tracing the bowel down into the pelvis where he maj discover 
a pendulous and mobile loop of sigmoid vthich should be brought into 
the wound and opene«l if the obstruction !«• bolou it If the mesentorj 
Is really too short the diflicultj can U overcome b) incising the parietal 
l>cntoncum paralKl to and an mch external to the colon ami then raobihs 
mg the colon to the neccssarj extent by gaurc dissection \ll the vessels 
of the colon reach it at its mesial bonier The) are olwajs long enough to 
allow the mobiIi«etl colon to be brought out of the wound without tension 
(1) Trolapus The frequenc) of this after the operation has been 
explained at p 273 It tnaj lie mej (u) by making the wound as high 
up ns possible (p 273) (6) drawing down the intestine till the upper 

end IS tight {C^pp^) and then bringing it out through as small and 
valvular an opmng as possible (c) closing this opening round the 
Ijowel os sccun.1) ns pos«ibU whether a rwi (p 275) has been used or 
no ((f) keeping the patient at test until the parts hav c had full tune 
to coiLSolidato (c) treating assiduousl) am such causes as constipation, 
toughing straining in mictuntion Ac (/) tr)ing the effect as early 
as may be of a light spnng truss and pad The two following comphea 
tions ma) occur during vomiting or coughing (f) Small mtestmo or 
omentum ma) escajve between the piece of sigmoid which has been 
drawn out and the edges of the wound This accident ma) be known 
bv the urgent vomiting, pam collapse ond Boakage of serum into the 
dressings which should, of course be removed at once the small intestine 
cleansed and returned, and the wound made safe b) ndtbtional sutures 
This accident ih most likely to occur when a large wound has been 
made an insufficient number of suturrs mod or sufficient support has 
not been provided by means of a belt of strapping (p 27G) WTierc 
omentum protrudes — a much rarer complication — it ma) be left as it 
wall all shriv el aw av graduall) , but additional sutures should be inserted 
at once (5) A rarer accident, of which Air Cnpps has published an 
instance,* is where the bowel tears away from its attachments and falls 
back into the pcntoneal cavity This happened on the seventh day 
durmg a v lolent fit of coughing 

1 Bn: Jled Jotin. J895 u 960 
* lind IS9j ii,9e7 
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“ The released bowel discharged a considerable motion into the peritoneal cavity. 
Fortunately, I saw the case about an hour after the accident. The fa 3 cal matter 
was thoroughly washed out from the abdomen, and tlio detached bowel rcstitohcd. 
The patient recovered.” ^ 

This accident is not likely to happen when the abdominal wound is 
valvular, and a loop of bowel is brought out of the wound and held in 
position by a rod or suture passed through the mesocolon. It has occurred 
when the bowel has only been held up to parietal peritoneum by sutures, 
which are apt to tear out of the friable intestinal wall. 

(6) Strangulation of small intestine between the attached sigmoid 
and the parietes. An instance of this very rare accident will be found 
recorded by Mr. Cripps.^ 

A patient on whom inguinal colostomy had been performed was about to leave 
the hospital when he was seized with symptoms of acute obstruction, the pain being 
referred to the colostomy opening. After vomiting three or four times the patient 
said he felt something slip in his inside ; the vomiting ceased, and the pain suddenly 
left him. A few days after, feeling quite well, he was discharged from the hospital, 
and was readmitted ten days afterwards in a dying condition. The nccropsj^ showed 
that a loop of small intestine had slipped do%vn into a canal, about an inch long, 
between the attached portion of the colon and the rcfle.vion of the parietal peritoneum, 
near the anterior superior spine. From this canal tlie intestine must have released 
itself at the first attack. Mr. Cripps adds that prompt abdominal section would 
have saved the patient. 

RIGHT ILIAC COLOSTOMY 

Indications. (1) Severe Degrees of Ulcerative, Dysenteric or Mem- 
branous Colitis. When these conditions are severe it is necessary to give 
the colon entire rest by draining all the fceces away through an artificial 
anus in the ascending colon. It is not possible to do this with a ccecostomy. 
(2) Occasionally for intestinal obstruction about the hepatic flexure, but 
as a rule it is better to perform either cmcostomy or short circuit between 
ileum and colon. In suitable cases the growth can be removed later. 

Operation. The steps of the operation arc very much the same as 
those already described under left iliac colostomy (p. 273), but, owing 
to the usual absence of a right mesocolon, the bowel cannot be brought 
out of the wound for the formation of an efficient spur without first 
mobilising the colon. This is easily done after incising the parietal 
peritoneum parallel to and about an inch external to the ascending 
colon. A little gauze dissection then allows the colon to swing forwards 
and inwards upon the vessels which enter it at its mesial border. ^ When 
the colon is mobilised in this way this operation is very much easier and 
more satisfactory than a right lumbar colostomy which does not allow the 
formation of a proper spur to prevent fieces reaching the transverse colon. 


TRANSVERSE COLOSTOMY 

This may be performed as a temporary measm’C when a removable 
growth of the splenic flexure or descending colon is discovered during 
an exploratory laparotomy for acute following upon chronic intestinal 

1 Mr. C. Heath’s remarks on this or a similar case {Brit. Med. Journ., 1892, i, 1243) 
are worth the attention of any one inclined to think liglitly of such an accident hocau^ 
the patient recovered. “ Of course we.Iicar of one case tliat did recover, but wo do not 
hear of the ninety-and-nine cases wliich did not.” The wntcr remembers “ s" ml r 
case which terminated fatally although the peritoneum was cleansed within a coiipio 
hours. 

2 Loc. supra oil., p. 967. 
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obstruction Under those circumstances it is far safer to perform a tcra 
porary cofo toinj than to lie too ambitious and to attempt a primary 
rc^'Oction WTicn the intestines ha%e been emptied of their Mtulent 
contents and the patient has rccoiercd /rom his immediate danger of 
ilcith the groirtJi may bo resected and the colostomj cJoseif or allonecl to 
clo-jc later a short circmt is bettor for immovable growth above the 
mi Idle of the peh ic colon and a left iliac colostomy is better for irremov 
able growths of the rectum 

Operabon A vertical incision two inches long is made over the middle 
of thi left rectus at the level of the navel and a loop of transverse colon is 
hrought fotwanls through an opening made in a bloodless area of the 
grtat ementum and hold outside the notiml b} a glass rod The operation 
IS then completed as almdi destribei! for iliac colostomy When the 
transverse mesocolon is short the operation may be \crj difficult or even 
imj>o<isihle 

A\hcn the cause of the obstruction is found to be a rcraoviblc growth 
of the transverse colon it maj be possible to bring the loop of bowel 
containing the growth outside the abdomen and to fix it there by means 
of a glass rod through the mesocolon or b) sutures The surgeon having 
protectcvl the al>domina! canty b} careful gau/c picking nis) then be 
(onfeot merely to relieve the obstruction by t>>ng an enterostomy tube 
in the proximal limb of the loop Uitcr he cm resect the growth and 
close the artificial anus or the growth ma> lie immediately removed 
anl Pauls tubes tied lu the two limis of the loop the contiguous suW 
licuig sutured together to pave the way for the RubsLquent closure of the 
artidcial anus ^ 

Vn artiricial anus iii the transverse colon (« from its high position 
more mimgesble than a low sigmoid colostomy am) from the more solid 
character of the fn^ccs it is bettir than a right dne or caxinl fistula 

“Mr Bulwcll*man able article maintained that colostomy should 
never be performed for any urowth tliat is situatcil above tbo middle 
of the sigmoid flexure amt that an artificial anus made m such a ease 
should lie only a ttnijioniry one left after the removal of the growth 
lor such cases iko-sigmoidostomy or some other suitiblo form of ileo 
colostomy is far prefcml le for a surgeon skilled m abdominal surgery 
In skilled bands this operation is only a little more dangerous than coloa 
tomy, but for those less cxpcncnccvl and without the advantages of 
skilled assistance colostomy or ctccostomy remains the safest treatment 

Mortality and Causes of Death after Colostomy The mortality of 
colostomy, which should be under 2 per cent has been greatly diminished 
by improvements in anl especially by simplification of technic the 
mortality 13 now almost entirely due to delay ond the causes of death 
are exhaustion intestinal toxicmia paralytic distension peritonitis 
(chiefly from ulceration and rupture of the distended bowel above the 
obstruction) and pulmonary complications 

ca:costomy 

Indications Csecostomy is indicated as a temporary measure m 
certain cases of (1) obstruction (2) inflammation of the colon or (3) 
volvulus of the Cfficum 

» B dwell Bril MtJ Journ 1902 1 3*’ 
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(1) In cases of acute foUowing upon chronic obstruction of the colon 
this operation is very valuable as a temporary measure to save the patient 
from his ui’gent danger. Later the cause of the obstruction can be removed 
with comparative safety/ the csecostomy acting as a safety valve as long 
as it may be required, after which time it may be allowed to close spon- 
taneously. It very rarely needs to be closed by operation. There is no 
doubt that csecostomy provides the quickest, safest and most thorough 
drainage of the distended caecum. It drains the bowel low do^vn and at the 
point of meeting of two currents — ^the one from the small intestine through 
the ileo-caecal valve, which is still effective, and the other from the whole 
length of the colon backwards, by reverse peristalsis. The result of the 
meeting of these two currents in the caecum is that this part of the bowel 
often becomes greatly distended and even paralysed, with secondary 
kinking at the hepatic flexure and with greater risk of ruptirre in this than 
in any other part. Drainage at the lowest point of this retort-like 
paralysed sac affords very prompt and adequate relief ; but colostomy 
nearer the obstruction is more effective when the lower part of the colon 
is distended and more or less paralysed. 

(2) As a temporary measure a valvular cajcostomj' may be made for 
irrigation of the large intestine, in some cases of ulcerative colitis or 
dysentery. Mr. Z. Cope,^ in his Hunterian Lecture, advocated this 
operation in preference to appendicostomy for irrigation purposes, but 
he advises complete ileostomy in bad cases of dysentery. 

(3) In certain cases of volvulus of the csecum, in which the bowel is 
replaced yet greatly distended and damaged, a temporary csecostomy 
may be wisely done, and this may serve to fix the viscus and thus prevent 
recurrence. 

A fermanent csecostomy is objectionable on account of the frequent 
and irritating discharges, which often induce troublesome inflammation 
and even ulceration of the skin of the abdomen. 

In some of the above instances the primary incision will be over the 
csecum, but when the surgeon has been exploring the site of an obstruction 
through an incision near the middle line and determines to open the crecimi, 
it is safer to do this through a second incision in the right iliac region. 

Operation. This can be performed either under general or under 
regional or local novocaine anaesthesia. A small grid incision is made oyer 
the caecum and its lower and external pouch is gently withdrawn,® emptied 
back and clamped with a soft intestinal clamp. If the whole caeciun is 
debvered it may rupture. It is then packed off and incised, and a soft 
rubber tube (having an internal diameter of one quarter of an inch and 
two side holes close to the end) is inserted and fixed in with a single catgut 
suture piercing the edges of the small csecal incision. The tube an 
incision are then invaginated with three purse-string sero-muscmar 
sutures of catgut, thus making an “ ink-bottle ” csecostomy.^ The 
^ T. Carwardine, Practitioner, 1905, Ixxiv, 179, and Sir Harold Stiies, Brit. Journ. Swg., 


1Q99 It 1 

2 iancei, 1920, i, 579. t, t Lf f in others 

2 In some cases the caecum may be so adherent that it cannot be brought out, , i , 
it may be out of place. In one case I found it in the left hypoohondrium ; fortunateij » 
paramedian wound had been made to explore. „ , , j c 

^ Gibson recommended a valvular csecostomy after Kader s method of gastio y 

for the treatment of chronic colitis by irrigation [Boston Med. and Surg. Journ., . 
cxlvii, 341). 
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coKMun 1 ^ replaced in the abdomen sewn to the peritoneum and muscle, 
and the pinetal wound is closed round the tube This method Js fir 
better thin a sunple incision into the emenm and tying m a Paul’s tube, 
winch generally leads to sloughing and leakage withm three or four days 
The rubber tube druns comfortably for two or three weeks or more, 
ivithout leakage or infection of the pinetea and when it is left out the 
valve is generally so efficient that no leaka^ occurs on to the ahn , in 
fact the tube has to be quickly replaced to preient the ccecostomy hcabng 
The opcil contents, being liqmd and gaseous dram easily through the 
rublict tube, through which the bowel can also be washed out and normal 
<ihne and glucose adimnistcrcd if necessary For ulcerative colitis 
Lockhart 'Mummery adiases imgation with hypertome solutions such as 
sea salt, 5u to one pint 

APPENDICOSTOiMY 

This operation was first described and practised by Dr Weir of 
>eir \ oA * He was performmg a ca>coatoTay toe chronic colitis when 
the appendix presented itself just at the right moment and Dr Weir 
saw and took immediate advantage of his opportunity Later the 
important contributions of Mr Keetley * and Sir M H Bennett* brought 
the operation into more general notice and many surgeons have given it 
a trial 

IndicahOQS (I) For the introduction of irrigating or medicating 
fluids into the cascum and colon in certain cases of chronic colitis and 
amoebic dj’sentory 

(2) For the introduction of fluids into the ca?cum m a few eases of 
obstinate chronic constipation 

(3) For the administration of foods and fluids in a fen cases of oarci 
noma of the stomach Ac 

(4) For temporaiy drainage and fixation m some cases of ileo c-ecal 
intussusception and volvulus of the csecum 

(5) For the relief of intestinal ihstension in cases of peritonitis, Ac 

These indications will be considered more fully after the description 

of the operation 

Operation (n) Under general local or regional anesthesia, according 
to the state of the patient the appendix is sought through the usual hut 
much shorter, a ahailar incision emploj ed for its remoa al the aponeurotic 
and muscular fibres of the abdominal wall being separated and tbe 
l>entoneum divided sufficiently to admit two fingers 

The appendix is drawn out through the wound so that the ca?cum is 
brought into contact with the abdominal wtll and two fine catgut 
sutures are passed through the sero muscular coats of the csciini and 
the parietal peritoneum and tied so as to fix the caicura and close the 
peritoneal wound without compressing the vessels of the meso appendix 
Two catgut sutures are used to fix tbe appendix to the aponeurosis, as 
incre If jt is not certain that the appendix is patent it is 

10 wak jj, pjjgg catheter if this attempt fails 

leath occwri^ostomy is performed 

• V fuJ 1 ori J/a/ /luaref August g 
> Bril Joum,100o,ii BUS 
» Uneel 1906 i 419 



286 


INTESTINAL SURGERY 


Care must be taken not to damage the vessels or subject them to 
much tension. Curl^ mentions three cases in which the appendk 
sloughed even after careful handling. The dressings are carefully applied 
so that they do not interfere with the circulation of the appendix. After 
three or four days, when firm adhesions have formed, the appendix may he 
cut across a quarter of an inch from the level of the skin, and a conical 
silk catheter of suitable size is introduced for irrigation, and left out in 
the intervals so that it may not cause inflammation or even sloughing of 
the appendix. For the irrigation a Higginson’s syringe is attached to the 



Fig 173 Appendicostomy. 


outer end of the catheter, and the liquid is pumped gently into the csecum 
and allowed to run out at the anus. 

(b) During an exploratory laporatomy, the surgeon may decide to 
use the appendix as a temporarj spout for the escape of faeces or gas, 
as recommended by Mr. Keetley.^ A stab wound can then be carefully 
made in the abdominal wall over the appendix, which can be drawn 
out and fixed in the manner described above. If necessary the lumen 
can be stretched by means of fine-bladed forceps or by bougies. 
the fistula has served its purpose it may be closed most easily b 
the cautery or a little nitric acid to the mucous lining, as recon 
Lockhart-Mummery,^ when the wound heals in a few days. a 

^ Ann of Surg , 1906, xlm, 545. astrostomy 

^ Loc. supra cit. 190‘' 

’ Diseases of the Rectum and Colon, 1923, p 440. ’ 
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Appendicostoray is usually a vcty simple operation but occasionally 
it cannot be performed for the appendix may have been already removed 
or be so tied down with adhesions or so diseased and contracted at its 
b'lse that it cannot be safely used Jlr Spencer^ found the appendix 
«o adherent that he lind to perform cajcostomy in one case In one 
hundred autopsies at St George s Hospital the appendix was a fibrous 
coTtl in two bodies and m two others the lumen near the base would only 
admit 1 small bristle but an ippendicostomj could probably ha\c been 
performed in the remaining ninety six 

(1) Colibs and Dysentery As an altcniati\ e for open creostomy and 
Tight lumbar colostomy in the treatment of cases of colitis smtable for 
su^ical treatment appondicostomy has the foUowmg important advan 
tsges (i) The fistula does not allow any leakage of heces because it 
13 controlled by a sphincter at its base and is more or less protected by a 
raUe of mucous membrane on its ciccal aspect thus the %ery trouble 
some irritation of the sXm nhioh is often associated with the older 
opentioo }s entirely preienfwJ (») Tie ailing of the fluid contents ol 
the ca?cum for more complete absorption in the large intestine may 
be a gam especially m vciy feeble subjects thus Goddard mamtams 
that about 10 per cent of the fat for instance is absorbed in the large 
intestine* (m) The appendicular fistula is \eiy easily closed whereas 
the difficulties of closing an opening in the cajcum are well known 

Valvular c-ecostomy also genenlly guards against leakage and it 
often closes easily on remonng the tube it is the best procedure to 
adopt when appendicostomy is impossible 

The place of appendicostomy and irrigation in the treatment of 
ulceratue colitis is now well established the opcntion should be per 
formed without delay when medical treatment has failed 

Curl concludes from observation of efeven coses of dysentery 
that in intermediate cases m which there is still a reasonable amount 
of strength hut where treatment is not controlling the dysentery the 
operation of caecostomy with irrigation of the colon with quinine solution 
13 indicated Cwcostomy is preferred to appendicostomy because of 
less sloughing and an earlier closing of the fistula A rapid improve 
ment usually follows the beginning of the imgation but convalescence 
is slow and at times difficulty is experienced in closmg the fistulai The 
after treatment — irrigation \c —is tedious and the patients are 
offensne cases to haae in a ward All m all it is the lesser of two evils 
but m my opimon it saies lives in selected cases ® 

Curl does not state in how many of these cases he performed appen 
dicostomy — presumably a mmonty only it is euipiismg to read that 
the fistula closed more rapidly m the cwcOTtomy cases Quimne solution 
was the irrigating fluid used in eight out of eleven cases partial or 
complete recovery occurred in two as demonstrated by autopsy 
there was extensive and deep ulceration and also nephritis One was 
" so weak, that c«costomy was performed under cocaine ansesthesia and 
death occutukI the following day 
w * 

\ { t Lancet Uftreh IS 19IM 

I ‘ Jbid JIarct25 1905 p 795 

j * Ana c/Surf 1900 sh 543 
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Many kinds of irrigating fluids have been recommended, such as normal saline 
solution, starch, infusion of marshmallow, oil, lime water : various astringents, 
such as nitrate of silver solution, ipecacuanha in suspension, glyco-th3TOolin, argyrol, 
liquid paraffin, two ounces daily (Ewart) ; quinine solution for dysenteric cases 
(Curl). 

Lockhart-Mummery ^ believes that a hypertonic solution of sea salt, 3ii to one 
pint, is as good as any and draws attention to the danger of using toxic solutions 
which are easily absorbed in the caecum. 

It is certain tliat tlie hopeful results obtained depend more upon 
the careful lavage than upon any particular kind of chemical solution 
used. The patient should not complain of pain during the irrigation 
unless the outflow be obstructed or too much pressme employed. The 
patient should be kept supine unless the fluid does not run well, when 
he may be turned on his left side to overcome any possible obstruction 
at the hepatic flexure of the colon. 

(2) Chronic Constipation. Murray ^ first suggested appendicostomy 
as a treatment of intractable cases of chronic constipation. Since then 
Keetley^ and others have tried the operation. As a rule it only 
alleviates the symptoms, but Mummery ^ records cure in one bad case. 

(3) Heo-Csecal Intussusception. Keetley ® performed appendicostomy, 
after reducing an intussusception of the lower end of the ileum, cascura 
and appendix in an infant aged one year and ten months. The reduc- 
tion was performed through an incision in the right rectus, and then 
the appendix, six and a half inches long, was pulled out through a 
button-hole incision made over it, and the end was cut off and the stiunp 
fixed. §viij of normal saline were injected at 6 p.m., and the bowels 
were moved at 7 p.m. and 9.45 p.m. The stump of the appendix was 
removed fifteen days later, but its site was fixed to the wound. 

The operation was performed for several reasons : for the relief of 
gaseous distension, the administration of fluids which acted partly as 
aperients, and fixation of the bowel with a view of preventing recurrence. 

The appendix would probably be of even more service in cases of 
primary csecal intussusception. 

(4) Volvulus of the Caecum. The following interesting case recorded 
by Maunsell is probably the first in which appendicostomy has been 
tried for volvulus, and it is certainly encouraging. 

Female, set. 77, subject to chronic constipation. Volvulus of the ctecum was 
discovered in the pelvis on exploration ; the greatly distended csecum was deflated 
and then withdraivn and uncoiled and the puncture closed. The appendix was 
brought out through a stab wound at the outer border of the right rectus. Some 
vessels of the meso-appendix had to be tied ; the appendix was fixed by two sutures 
and its distal end amputated. The fistula was dilated with sinus forceps and a 
gum-elastic catheter tied and left in for four days. From the first gas and some 
fluid fmees escaped from the opening and the abdomen kept flat. Later the mucous 
membrane lining of the stump was excised and the fistula closed in a few daj^s. Tlie 
patient did very well although some suppuration occurred in the exploratory wound, 
probably due to soiling during deflatation. 

(5) Intestinal Obstruction. In 1894, Keetley ® first suggested the use 
of the iiippendix as a spmitffor the relief of intestinal obstruction, instead 

^ And of Surg., 190G, xliii, p. 437. 

' “ Britl Med. Journ., 1905, i, 1299. 

^ Ibidl, 1905, ii, 863. 

* Dispenses of the Rectum and Colon, 1923, p. 345. 

® Loc.\upra cit. 

® Brit. ^led. Journ., November 17, 1894, p. 1155. 
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of ciccal colostomy He ^^a3 able to put it to a successful test m 1905 * 
The operation has a \ ci^ limited application for the drainage it provides 
IS not sufficient m cases of complete intestinal obstruction, and ulceration 
maj develop in tbe ileum and lead to perforative pcntomtis Valvular 
oecostomy is much better 

In cases of severe intestinal distension embarras'^ing tbe breathmg 
and leading to panl^dic cbstension of the intestine if unrelieved appendi 
costomy may prove to be a simple way of giving great relief especially 
is this likely to be so in some cases of general suppurative peritonitis 
and some cases of intestinal obstruction after removal of the cause 

> Lunett 1006 i 1033 
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ENTERECTOMY AND COLECTOMY 
CARCINOMA OF THE COLON 

The term enterectomy is generally limited to resection of a part of the small 
intestine, and colectomy to resection of a part or the whole of the colon, 
but the operations merge into each other and are best described together. 

Indications. Resection is usually a severe and sometimes a grave 
operation, which should not be undertaken when a simpler and safer 
method is sufficient, e.g., the simple suture and inversion of a perforation 
or wound of the intestine. Lateral anastomosis for innocent stricture 
is often as efficient and far safer than resection although it is not so 
spectacular. The most common indications for enterectomy are injuries 
and gangrene of the bowel. The most common indication for colectomy 
is malignant disease of the colon. 

(i) Severe injuries of the bowel or mesentery (see Chapter XIII.). 

(ii) Gangrene of the bowel in a strangulated hernia or due to intestinal 
obstruction, intussusception, volvulus, embolism or thrombosis of the 
mesenteric vessels, but resection is not always the best treatment. The 
treatment of gangrenous strangulated hernia may be taken as an example. 

Relief of a strangulated hernia is one of those operations of emergency, 
sometimes admitting of no delay, which a general practitioner must 
undertake, often under very unfavourable circumstances. It would be 
most imfair to expect that such a man, when face to face with a gan- 
grenous hernia, should meet it in the same way as a hospital surgeon, 
able to command the very best surroundings, abundant help, and himself 
experienced in intestinal surgery. As I have said in Chapter II, when 
the condition of the patient, the experience of the operator and his 
surroundings admit of his taking this step, resection of the gangrenous 
intestine should always be performed. VTiere the above conditions are 
absent, the operator must rest content with division of the constriction 
at the neck of the sac, incision and free drainage of the bowel, a rubber 
tube being passed up into the distended bowel above the neck of the 
sac.^ This will avoid the terrible risks of paralysis of the bowel, ster- 
coraceous vomiting, exhaustion, and toxsemia. Any gangrenous omentum 
must be removed, and the sac cleansed as far as possible. 

Sometimes the gangrene is so limited that resection is not the safest 
treatment. Five cases of partial gangrene of the intestine treated by 
inversion of the gangrenous or ruptured portion are very briefly given 
in an instructive but very short paper by the late Mr. Caird : ^ 

All five were cases of hernia. There was a “ perforation ” of the intestine in 
one, and a “ rupture ” in two. Of the five cases three recovered. Of the two which 
died, one was an infant aged 18 months. The necropsy showed firm union of the 
intestine without peritonitis. “ The intestine was beset with typhoid idcers of 
ten or fourteen days’ duration.” 

* In a very few cases, where the surroundings are even more unfavourable, the operator 
mav have to be content vith simply opening the bowel and doing no more. 

- Edin. Med. Journ., 1895, p. 312. 
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The following is ^fr Cairtl s adMcc as to the treatment of gangrenous 
intestine by in\ersion and the cases suitable to this method If mo 
meet with the typical elliptical necrosis of tho bowel which runs longi 
tudinally opposite the mesenteric attachment mts may Mith Lemberts 
sutures stitch the sound tissues o\cr the unhealthy thus in\crting 
the gangrenous area into tlic lumen This pnctice wbicli obviates the 
necessit) of cutting any part of the bowel an-a} and requires no special 
ilexterit} is m nil probability not applicable with safety where more 
than one third of the circumference is destroj’c I The ftar of stricture 
ensuing rather determines us to resect m such cases The metho I 
of imersion although cisj cannot be modihcd to meet the exigencies 
of e\cr} case It docs not lend itself to those instances m which the 
gut is almost completely du ided by the tight gnsp of a narrow femoral 
ting The Mtahty of the proximal end his then been too seicrcly tried 
to admit of such an CTpenment l\c should require to ini'aginat© a few 
inches of the damaged gut before wc came upon healthy tissue to suture 
and smee it is impracticable to reproduce the successful natural cure 
occasionally seen m cases of intussusception we are drnen to resect 
If inversion be made use of the greatest care must be taken ns m partial 
or complete resection to ensure that the sutures lit. in Iicalthy tissues 

Sir George llakins^ also draws attention to tho value of inversion m 
some cases he records two successful opcratioits m one of which an area 
three quarters of an inch in diameter was inverted 

(ill) fllobgoant disease, osoallr carocoma, of the bone! or invading 
It This 13 common only in the colon but it may occur m any part of 
the small intestine Tatlow * has rccordcil three interesting cases under 
the care of Sir Berkeley Moynihan In one of these the growth was at 
the duodenojejunal flexure In two cases the growth was successfully 
resected The thml was too late for radical treatment and vras treated 
by lateral anastomosis 

(iv ) Tohercoloas disease of the small or large mtestme, caiumg one or 
more stiicturcs usually in the ileum or tumour like masses from infdtra 
tion of the walls of the bowTl This occurs in the ercura and has been 
mistaken for malignant disease Usually the mesenteric glands are also 
affected In many cases lateral anastomosis or ileo colostomy with 
exclusion is the only justifiable operation an 1 it is generally satisfactory 
in relieving the chronic obstruction and m causing resolution or fibrosis 

(v) Chronic inflammatoiy affections such as colitis with pencobtis 
and chronic obstruction commonly but not always due to inflammation 
spreading from diverticula of the colon® {see p 419) 

(vi) Ptecal fistulae, which cannot be clowl satisfactorily m any other 
way 

ENTERECTOMY 

The technic of the operation naturally vanes with the nature and 
extent of the disease Thus the mesentery containing m/ected lymi 
phatic glands must be freely excised m the rare cases of malignant 

‘ a n See Tratu 1903 xxxm 183 

> £aatel 1912 i 091 

» VV H M Tellng Laietl 1909 pp StSaintB 8 R P Rowlands Lantef 1910 i 
1194 and(w IhA F Huret) Oujeffo/p Rep* 1825 I*it 46-’ 
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disease of the small intestine, whereas only a little of it needs removal 
with gangrenous bowel. 

There are several methods of joining the bowel after the diseased 
part has been removed : 

(i) End-to-end union. 

(ii) End-to-side union after closing the lower end. 

(iii) Side-to-side union after closing both ends. 

(i) Enterectomy with End-to-End Union, [a) As a typical example the 
reseetion of gangrenous small intestine found in a strangulated hernia will 
be described in detail. Usually a considerable length of bowel has to he 
removed. 

The first question that arises when resection is determined upon is 
whether we should carry it out through the original wound enlarged 
or through a second in the abdominal wall. In umbilical or inguinal 
hernia, it wiU be sufficient to enlarge the wound if necessary either to 
allow an extensive resection to be carried out, or to facilitate the reduction 
of the sutured intestine and the bulky mesentery. 

In femoral hernia it is wise to make a fresh incision through the 
lower part of the corresponding rectus sheath, unless the amount of 
bowel to be removed is very small. This is better than to have to divide 
Poupart’s ligament, in order to get a proper view of the damaged bowel 
above the obstruction. This ligament wiU have to be divided if the 
resection is completed below the femoral canal, otherwise it will not 
be possible to reduce the sutured bowel and the mass of mesentery 
without exerting undue force. A. E. Barker^ was compelled to sever 
Poupart’s ligament on this accoimt after the resection of eighteen inches 
of small intestine ; a large hernia developed at the site of the operation 
and had to be treated by another operation two and a half years later.^ 

A hernia is not likely to form at the abdominal wound which should 
be valvular and sutured with due care. The adoption of this second 
incision will, of course, involve a risk of carrying infection into the peri- 
toneal sac and the abdominal woimd, and every precaution must be 
taken to lessen this danger, which has been exaggerated. Any gangrenous 
or septic omentum having been tied ofi and removed, the sac and damaged 
intestine are carefully cleansed, any opening in the bowel being tem- 
porarily but firmly closed, and then drawn upwards and out through the 
abdominal wound. 

The second question concerns the length of bowel to be resected. Care 
should be taken to remove too much rather than too little, for we find 
in many of the fatal cases reported that the cause of death was attri- 
buted to gangrene spreading upwards above the seat of suture ; on the 
other hand, we find that recovery has followed even when large portions 
of the intestine have been removed. A. E. Barker^ has successfully 
resected over six feet of small intestine for gangrene of a loop due to 
femoral hernia in a woman of sixty-three years. Peck^ removed eight 
and a half feet of gangrenous small intestine without any subsequent loss 
of nutrition dming the succeeding two years ; at the end of this time an 

^ Lancet, 1903, i, 1579. 

= Clin. Soc Tran^., 1903, xxxviii, 136. 

’ Loc. supra cit. 

* Ann. of Surg., 1903, xxxviii. 451. 
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operation \\ as performeci for the relief of a ventral hernia, and the bowel 
^ras evanimed and found to be normal m appearance no sign of the line 
of muon being seen Kocher quotes Monan to the effect that up to 
^even-eighths of the mteatme of animals ma) be removed without harm 
and Rout has recorded the case of a patient n ho sun ived n ith only five 
feet of small intestine nnd hall the length of bis large intestine ^ ^^Tiitall 2 
has successfully resected ten feet eight inches of the ileuin and the 
patient, a vroman recovered without any sign of malnutrition He 
draws attention to the fact that more of the lower part of the small 
intestme than of the jejunum can be removed without detnment 



FiQ 174 llwfction of a*nswi oav loop oC mlMt np Th« bowel 
H UiridecI obi <1 kI} »o a* to ceautv a good blood eupplj* to the 
lire bonier 

In any vanity of strangulated hernia the intestine above the obstnic 
tion must be examined nnd the site for the upper line of section should 
lie chosen vnth great care The lower section may be made about two 
inches below the lower constriction 

Ho paralysed congested or greatly distended bowel shoulil be left 
behind,, failure to remove enough ma> lead to death from toxasmia^ 
paralytic distension enteritis or pentomtvs the latter being due either 
to sloughing of the vipper end at the line of suture or to infection of 
the pentoneum through the wall of the damaged intestine without any 
visible perforation Sir Barker* his strongly advocated more extensive 
resections m all cases which need resection at all Sound tissues may 
thus be ohtamed for suture and paralysed intestme m a condition of infec 
tive celluhtia may be removed together with pints of poisonous contents 
which would otherwise become absorbed to some extent with lethal effects 
Temporary valvular enterostomy, however, may be added to a less 
extensive resection, provided the sections are made through healthy 
vascular tissues the retained products are thus removed 

^ Koch«r Oper Surg 240 

• Ann cf Sura, 1911 it 559 

* Loc. rupra taL 




294 


ENTERECTOMY AND COLECTOMY 

Clairemont and Ranzi^ liave shown how poisonous these retained 
products are, and others have proved how virulent the bacillus coli 
becomes in cases of intestinal obstruction. 

It is important to examine the mesentery to find out the condition of 
its blood-vessels, the presence of pulsation and the absence of oedema or 
extravasation of blood being essential at the line of section. 

Barker points out that an extensive resection takes very little more 
time than a small one, and that there is hardly any difference in the 
amount of shock induced. 



Fig 175 Section of small intestine and mesentery, shon ing the various layers, 
and the mesenteric space or dangerous area. 

Operation. The intestine to be removed is drawn well out of the 
wound, and its base surrounded with two layers of moist gauze packs 
to protect the wound and peritoneum. Two clamps are placed obliquely, 
half an inch apart, at each end of the loop and the mesentery is tied in 
sections and divided as shown in Fig. 174. The bowel is then divided 
with a sharp knife run along the two clamps used to close the gangrenous 
loop. Half an inch of intestine (which should be almost empty) now 
projects beyond each sheathed clamp, and these are cleansed with moist 
swabs without contaminating instruments or gloves. 

End-to-End or Axial Union. In joining the ends together the mesen- 
teric space must be obliterated in order to secure peritoneal apposition and 
prevent leakage at this dangerous point {see Figs. 175 to 177). The clamp 
forceps are held, locked or tied together. The first half of the sero- 
muscular suture having been inserted a mattress suture of fine linen thread 

1 Ann. of Surg., 1903, xxxviii, 914. 
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IS inserted at the mesenteric border (as shown in Pig 177), and tied 
within the bowel This completely obliterates the mesenteric triangle and 
also inTcrts the edges of the boi^ To maintam ini ersion of the edges, 
keep them taut and raise them up, tissue forceps are applied at the free 



liQ 170 Thq 8««tiosu run obliqwlj across tbe intestine to secure sn 
adequate channel after suture and a reLable supply of blood to the free 
edge Tno sutures are sbovn obliterating the dangerous space oa the 
right side Clamps arc always used 



border (f3g 1 7S) One end of the tong suture is used as a coutmuous 
suture to unite the edges which be m contact and are m\erted The 
tliread secures a good, but not excessive, bite and pierces the bowel at 
intervals of one eighth of an inch When the free border is passed the 
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other end of the suture is used to close the remainder of the wound. 
In this way the finishing-point is well away from the dangerous mesenteric 
border, and more easy to see and invert properly. Both ends of the suture 
terminate and are tied together on the mucous surface. This lessens the 
risk of leakage at the knot [see Fig. 179). The sero-muscular suture is 
now completed (Fig. 180). 

The intestine and mesentery are cleansed with moist swabs and 
replaced within the abdomen after the packs have been removed. Firm 
union is most likely to occur alien the joined intestine is completely sur- 
rounded by peritoneal surfaces uliich soon adhere to and protect the line of 



Fig 178. The button-hole stitch : this does not run and narrow the channel 

suture. I\Tien this desirable protection is not available failure of union 
and the formation of fistula are not uncommon. For this reason it is 
rarely wise either to leave sutured intestine exposed in the wound, or to 
insert a drain down to the suture fine. 

Advantages and disadvantages of Circular Enterorraphy. 

Advantages. End-to-end union by simple suture seems to be ideal in 
its apparent simplicity, almost perfect restoration of the natural shape 
and condition of the bowel and the entire absence of any special or com- 
plicated apparatus which may not be always available. No troublesome 
foreign body is left behind which may give trouble before it comes away. 

Disadvantages. It must be remembered, however, that although the 
channel may be completely restored the nerve supply may be interrupted, 
and that this may interfere with the natural wave of peristalsis and lead 
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to dilatation ofthemtestineabovetheaiiastomo$is especially when there is 
any narrowzngat the anastomosis asso oftenhappens wi th end to-endumon- 
Entl to end union isnnsmtable for joining intestines of unequal calibre 



Fto 10 T1 ? deip auture rearly comp1ft<d The knot i« pkcod on the 
macoia 



lio 180 The aerous future after Cushing* metl od Tl e n rsenter c gap 
hM been doi^ 

Other Methods ol End to End Umou To avoid some of the dangers 
and difficulties of circular entcTotraphy various modifications and 
mechanical aids ha\e been introduced but few of these ha\e stood the 
test of time and most of them hate become obsolete as a result of 
improvemonts in the technique of the various methods of anastomosis by 
simple suture 'Maunsell s' method of suture is still occasionally used hut 
* Amtr /our» Vtd Set March 
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it lias been largely replaced by Connell’s method, wliicb is simpler and 
does not require an additional wound in the bowel (Figs. 181 and 182). 

“Aseptic” Intestinal Anastomosis. Many attempts have been made 
to unite the bowel in a perfectly aseptic manner, i e., without the possi- 



Fig. 181. Maunsell's method The sutures D D ser\e to imagmate the 
ends and bring them out thiouah a lateral incision for suture 



Fig 182. Maunsell’s method. The invaginated ends brought out through 
a side opemng are sewn with a continuous button hole suture. 

bility of contamination from the contents. The following is Schoemaker’s 
descnption of his own method : ^ “ Suppose that it is necessary for me to 
do a resection of the colon. The first great consideration is asepsis. We 
all know that the colon is full of germs and that it is impossible to make 
it quite empty. In addition, I wish if possible to do a simple operation : 
to remove the growth and suture the intestine end-to-end as is done 

1 Surg., Ggn. and Obstel.. 1921, xxxiii, 592, and private letter to us in November 
1926, modifying the method 
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in operating upon the small intestine If no ileus is present I should 
like to do the operation in one stage and loaie the intestine in as 
nearly normal position as possible and so that there will follow no 
adhesions to the abdominal wall 

The only way to operate aseptically is to suture the gut with the 
lumen closed the clamps must remam in place until the suture is com 
plete But to suture the gut properly I must see the three layers of it 
for I want to sew them separately The technique I use is as follows 
Alter I free the tumour of its adhesions and ligate the mesocolon I make 
a circular incision in the intestine through the serosa and the muscular 
layer but not through the submucosa and mucosa I push the serosa 
an I muscular hjer with the knife to either side thus making a 



Tio 183. Asepl c ntrsi nal wixstoncu s{&tur 
maker) The damps I c n conUet with each other one on 
the mucosa and the oil er« oa (ho scrxwa of (he part of (he 
intest ne that has to bo taken away epp) od so that they 
are not 1 kdy to al p 

tube of mucosa about half an inch long The clamps are placed close 
together and between the two the intestine is cut The clamps I use are 
very small they are about the size of a Kocher artery forceps I ha\e 
not been successful m using the Kocher forceps for they always slip off 
unless I leave a fold of mucosa outside the Wades and this is just what 
I do not wush to do if I am to make on aseptic suture Therefore I 
ha\ e modified the forceps by making a deep sht m the blades an 1 in this 
slit the fold of mucosa is f rmly held 

After the colon is cut at cither side of the tumour the ends which 
arc closed by the clamps are brought together to be sewe 1 I begin 
at the front side as showm in Fig 185 and when the row of stitches at 
this side IS finished 1 turn the colon round on its ow n axis bringing the 
handles of the clamp upwards The posterior wall comes to the front 
and the sutures can be made as easily as at the real front side Begin 
mng at the front side makes the suture much easier than beginoiog at the 
posterior wall The last stitch cannot be tied until the forceps arc taken 
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off. Tlie forceps are removed by an assistant, and just at the moment 
be releases them tbe knot is drawn tight by the operator. I suture the 
serosa with a continuous stitch, and the union of the intestine is complete. 



Fio. 184. “ Aseptic ” intestinal anastomosis (after Schoemaker). 
Clamps rotated to allow insertion of two layers of posterior sutures. 

Schoemaker now passes all the deep sutures as in Fig. 185, and 

uses a continuous serous suture. 



Fig. 185. “ Aseptic ” intestinal anastomosis (after Schoemaker). 

Insertion of deep layer of anterior sutures. 

During the whole operation the lumen of the colon has not been opened 
and we have not seen or touched the inner side of the mucosa. 

“ I have performed this operation 40 times for cancer of the colon, 
vdth 3 deaths. It is remarkable that in these three cases the carcinoma 
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bad already extended beyond tbe intestme and had grown into the 
surrounding tissue. 

“ I have used the clamps 179 tunes in removing the csecum, the 
ascending colon, and a part of the transverse colon, m cases with pen 
colitis associated with obstipation tn. this senes I have lost but two 
cases , one from pneumoma and one from embolus m an artery of the 
lung In these cases I did not make a true colon suture, but anastomosed 
the colon with the ileum However, this is done in exactly the same 
manner — I always use the end to end suture This is easily possible 
with the clamps because I stretch the small intestme perpendicularly to 
its long axis before I put the forceps on, and at the same time I compress 
the colon a little so that the one fits the other ” 


Fio 186 Ciolic tewclion after Fraser snd t)oU The bowel has 
divided between prassoie end crustung damps purse string 
eutiues bare been inserted. »nd tbe gniUotines used for dinding 
the pune stnngs mra shown in place 

John Fraser and N SI Dott, after successful experimental trials, have 
applied their hopeful methods to clmvcal cases of cancer of the colon I 
venture to quote from their own account ‘ 

“ The only special instruments required ate the two ligature guillo 
tines (Fm 180) , the usual crushing clamps - are employed, but con 
troUmg clamps are dispensed with 

“1. Resection (Fig 186) — The resection is earned out in the usual 
maimer The mesentery and lymphatic fields are mobihsed as may be 
necessary, the segment of bowel to be removed is secured at each end by 
pressure forceps , the mesentery is perforated at these points, and it is 
secured and cut so that a wedge shaped portion is removed. Strong 
crushing clamps are appbed to the gat close to the two pressure forceps, 
and the gut is divided between them at each end Tbe segment of bowel 

• Bril Jowrrv , 1931, *i, 112 

* Payr a model J* wry conmuent for tha purpose 
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enclosed between tbe pressure forceps, with its attached mesentery and 
lymphatic field, is removed immediately en bloc. The division may he 
made either by the electric cautery or by the knife ; in the latter case the 
section is carried flush with the clamp, and the cut edge touched with 
liquid carbolic acid. The vessels of the resected mesentery may now be 
tied off. 

“ 2. Preparation of the ‘ Blind Ends ’ (Fig. 187).— The ends of the 
gut are now to be ligatured, and it is safer to employ a purse-string sutiue 
for the pu^ose in order to obviate the risk of its slipping. The ligature 
guillotine is threaded upon, and placed about the middle of a strand of 



Fig. 187. Colic resection (after Fraser and Dott). The purse-string 
sutures have been tied. 

strong catgut, and each end of the latter is armed with a needle. The 
suture is inserted close to the edge of the crushing clamp. Commencing 
uuth one needle at the antimesenteric border of the bowel, a few points of 
sero-muscular suture are taken up to terminate at the mesenteric attach- 
ment. With the other needle the procedure is repeated on the other half 
of the circumference. Thus, when the ligature is tightened, the guillotine 
remains attached to the antimesenteric border, while the knot is at the 
mesenteric attachment. As the clamp is released the ligature is drawn 
tight and tied as above. The end of the bowel is converted into a ‘ blind 
end,’ with a minute stump of thoroughly crushed tissue projecting at its 
centre (Fig. 187). Although the crushed tissue contains no mucous 
membrane, we have taken the precaution of making a further application 
of the cautery or of liquid carbolic acid to it to ensure asepticity. The 
ease ivith which the stump can be invaginated into the end of the bowel 
should be tested, that there may be no tension on the anastomosing 
sutures. If necessary the mesentery should be further divided, to permit 
of easy inversion. It wiU be noted that the ends of the bowel have been 
prepared for anastomosis without at any time exposing the mucous 
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membrane They are a^ptic and securely closed, so that they can be 
freely handled without apprehension of contammation 

“ 3 Reconstruction ol Contmmty —It is convenient to close the gap 
in the mesentery m the hrst place nnd the gmllotmes attached to the ends 
of the bowel employed as tractors greatly facilitate this procedure The 
mesenteric borders of the ends of the bowel are approximated by a 
mattress suture and three or four interrupted stitches uniting the 
remainder of then circumferences form the first line of umon (Figs 183, 
189) The stitches of tanned catgut should penetrate to the submucous 
coat As they arc tightened the stumps ate allowed to invert ‘'lightly 
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mosis can be carried out rapidly and aseptically, and they can be performed 
in situations which would preclude the use of controlling clamps, and in 
which the ordinary methods of suture would be extremely difficult or 
impossible. Although their description is necessarily somewhat intricate, 



Fig. 189. Coho anastomosis (after Fraser and Dott). 

Continuous circular serous suture nearly completed. 

the resection and reconstruction can be completed easily within fifteen 
minutes in a straightforward case.” 

At the time of writing the above article Mr. Fraser and Mr. Dott had 
applied their method to two cases of carcinoma of the colon, with apparent 



Fig 190 Colic anastomosis (after Frasei and 
Dott) Sectional view of completed anastomosis 
The inturned cufi is made smaller than in the 
original figure. 

success, but in one case “ seven months after the original operation a 
second operation was necessary to correct a diaphragmatic semi-obstruc- 
tion. It is apparent, therefore, that there is a danger in excessive 
invagination of the bowel wall.” 

Mr. Seton Pringle tried to simplify this method by using a pair of 
forceps with very narrow blades to close the crushed ends of the bowel, 
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thus eliminating the need of a ligature -ind the special guillotmes (see 
Figs 191 to 193) 

These methods are worthy of careful consideration and improvement 
but they have not yet replaced the time honoured methods of intestinal 



Fio 191 nal anMtomoa 3 (ttfter Seton Pr ng e) 

anastonosis nhich with care can lie use I vnth but little nsl of infection 
and without any danger of secondary ofastniction taking place at the 
anastomosis 

Enterectomy with End to Side Union This metho I is sometimes 



very convenient especially when the parts to be joined are of unequal 
calibre eg i hen after ewsion of the «ecimi the ileum has to be joined 
to the colon or ivhen the small intestme dilated aboie an obstruction 
has to be united to the shrunken bowel below This method of amsto 
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mosis is also commonly used when performing ileo-colostomy for irremov- 
able growth of the upper part of the colon. 

It is better to implant the proximal in the terminal piece of intestine, 
for then peristalsis in the proximal intestine hiirries the contents directly 
through the anastomosis instead of towards a blinded end, which is very 
likely to lengthen, distend and even to give way under pressure. On the 
other hand, when the open end of the terminal piece of intestine is closed, 
the peristalsis is always away from it so that no undue strain is put upon 
the inverted end. 

It is fortunate that this method allows a dilated proximal bowel to 
be implanted into a smaller terminal, for there is no limit to the length 
of the longitudinal incision which can be made in the latter. The danger 



Fig. 193. Intestinal anastomosis (after Seton Pringle). 


of the mesenteric space only concerns the implanted end and can be 
easily overcome. The union is not so neat as end-to-end union, but it 
is easier and, I think, safer, especially when dealing with bowels of tmequal 
calibre. 

Operation. A free incision through the inner and middle third of 
the right rectus is made. The edges are carefully enveloped with pro- 
tecting pads, the diseased part of the intestine is identified and with- 
drawn, and two layers of packs are carefully placed around the bowel 
so that nothing can either leak over the wound or into the abdomen. 
The extent of the resection is decided and the mesentery of this part 
is tied in segments well beyond the disease. Sometimes a wedge-shaped 
piece including diseased lymphatic glands or thrombosed blood-vessels 
containing septic clots has to be removed. In any case fewer ligatures 
are required when they are placed well away from the bowel. Usually 
the ligatures extend along a semi-lunar or V'Shaped line, the first and 
last ligature touching the bowel at the extremities of the loop to be 
resected. Two clamps are applied rather obliquely at the upper end 
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of the loop with their points holding the mesentery on either side of the 
row of hgatiires already described They ate placed one mch apart, 
md before they are locked the bowel between is emptied At the lower 
end of the loop only one clamp ir applied and half an inch below it the 



ria 104 Enteroctomy «ith end union Three cismiu nre np{ liod 

the distal end of (he loop u crushed and tied. Tl e me«cntery is tied and If l 
diseased loop is removed 



>10 lOo hnterrrton]}' nith end to4ide union Thu distal atump is buned 
by a continuous seromuscular suture picking up the mesentery nhich is thus 
drawn over the end when the ends of the auturo arc tied together 

bowel IS crushed w ith forceps and then firndy tied with strong Imcn thread 
(see Fig 194) 

IVhen the clamps and bgatums are properly applied no blooding 
occurs as the mesentery is dindcd a quarter of an mch in front of the 
row of ligatures A pad of gauze is now placed through the mescntenc 
incision to prevent any soiUng during the next stage 


20— S 
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The intestine is severed with a sharp loiife just above the second 
clamp and one-sixth of an inch above the intestinal ligature, and the 
diseased part is thus removed without any spilling. The mucous mem- 
brane exposed at the remaining ends is cleansed with mops moistened 
with methylated spirit, and that above the ligature is removed with 
scissors. The lower stump is then invaginated with one or more con- 
tinuous sero-muscular sutures of fine linen thread, as shown in Fig. 195. 
A clamp is then applied longitudinally near the free border of the distal 
intestine, with its point one inch below the blinded end. The two clamps 
are approximated, the anti-mesenteric border of the proximal intestine 


I 



Fig 196 Entereotomy with end-to side union The open pro\imal end is 
joined to the side of the closed distal end , sutures are shorni at the anastomosis 
and closing the mesenteric flap 


being brought into contact with the lower part of the distal pouch. 
This prevents rotation and kinking of the proximal bowel. A sero- 
muscular suture is inserted to join the two pieces of bowel engaged in the 
clamps. Then an opening rather larger than the open proximal end is 
made in the pouch. The e'dges of the wounds are closed with a con- 
tinuous suture, both knots being tied on the mucosa. The serous suture 
is now completed. Care is taken to obliterate the mesenteric gap of the 
proximal end. The clamps are removed and the serous suture is com- 
pleted The mesenteric incision is closed with a continuous suture (see 
Fig 196). 

Entereotomy with Side-to-Side Union. Lateral union has been so 
successful in gastro-enterostomy that it has been frequently adopted 
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for intestinal anastomosis m preference to end to end union, o\ er wticli 
it lias the following advantages 

(i) Leakage is less likely This is a matter of experience, but it was 
to be expected on theoretical grounds, for plane surfaces entirely covered 
mth pentoneum can be brought together and the danger of the mesentenc 
gap thus ehniinated 



Flo 197 ^aotbrriaetbod oldceing tbr eoJ oi djndnl bone] 

(ii) The anastomotic opening is not limited in size and is not so liable 
to contract In this method there is some fear of leakage from the blinded 
extremities especially the upper one towards nhich peristalsis forces the 
intestinal contents, but great care in closmg these ends and making a 
large anastomosis reduces this danger to a minimum 



Fig 19S Eatorvctoinj' with stdO'to side tziuon 

In deabng with the mobile sroaQ mtestine there is usually no difficulty 
m gettmg the ends to ov etiap to the required extent, but in tbe large 
intestine this is sometimes impo^ible when an end to-end union can be 
made without tension For a satisfactory lateral anastomosis the ends 
must overlap about three inches, thus demanding about six inches more 
bowel than is required for end to-eod onion 

Operation. The preliminary steps of the operation ore the same as 
those described under End to Side Union INTien the mesentery has been 
tied and divided and a pack placed immediate!) behind the bowel, the 
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two ends of tlie loop of intestine are cmslied and tied, and then divided 
between the ligatures and clamps which have been applied half an inch 
nearer the disease {see Pig. 194). The diseased part is thus removed with- 
out any appreciable spilling. The mucous membrane projecting beyond 
the ligatures is cleansed and removed with scissors, and each extremity is 
invaginated by two purse-string sutures, which also serve to bring the 
mesentery over the blinded end. These sutures are respectively half an 
inch and one inch away from the tied extremity {see Fig. 197). Intestinal 
clamps are then applied with their points at least an inch away from the 
blinded extremities. Each part included in the clamps is emptied as 
far as possible before the clamps are locked. The pouches are at least 
three inches long. Packs are carefully placed to isolate the pouches, 
and an anastomosis is made just as in gastro-jejunostomy, two continuous 
sutures being used {see Fig. 196). IVhen the anastomosis has been com- 
pleted, the mesenteric wound is closed with a continuous suture and all 
rough edges are buried as far as possible {see Fig. 198). 

COLECTOMY 

The general indications for resection of bowel have been discussed 
(p. 290). New growth, generally carcinoma,^ is by far the commonest 
indication for colectomy. 

CARCINOMA OF THE COLON 

Diagnosis. As most of the subjects of carcinoma of the colon die 
from the local effects of their growth and not from dissemination, it is 
very important to diagnose and operate for this condition while the 
growth is still removable, and especially before the intestines become 
distended and damaged from increasing obstruction. Unfortunately, 
many patients do not seek advice until intestinal obstruction has 
developed. When a patient approaching or past middle age complains 
of constipation, perhaps alternating with occasional attacks of spurious 
diarrhoea with offensive stools, flatulent dyspepsia, griping pains, wasting 
and ansemia, a growth of the colon should be suspected, and the whole 
course of this bowel examined carefully. In this way a growth may 
ofteii be discovered before distension develops. Rectal and bimanual 
examinations of the pelvis and of both loins may enable the surgeon to 
feel a tumour. Visible peristalsis is a very valuable sign, and gurgling 
at one spot may sometimes terminate a griping attack and indicate the 
probable site of the disease. The passing of blood and slime generally 
indicates that the growth is below the transverse colon. X-ray examina- 
tions, after an opaque meal or similar enema, may reveal and localise the 
obstruction. The sigmoidoscope is, however, by far the most reliable 
method of examining the part of the colon within its reach. 

Vomiting may not occur until quite late, and then may herald the 
complete obstruction that is too often allowed to occur. In cases of 
doubt or of strong suspicion, an early exploration is strongly advised, 
for with early removal of the growth the prognosis is good. VTien an 

‘ Corner and Fairbank have related a fatal case of secondary resection of a sarcoma 
of the colon, which had produced intussusception, in a boy aged 9. The growth wm 
first noticed during the reduction of the intussasception about two months earlier. Only 
eleven cases of sarcoma of the colon were then recorded (Pract., June, 1902) 
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opeiatloa is imdertakeii "before olistroction develops the disease can be 
cured by a single operation, much time and trouble saved and repeated 
operations avoided 

Indications for Resection, In deciding whether the growth is remov 
able or not, the following cftnicat points are important 

(a) Local The smaller the size, the more definite the outlme and the 
more movable the growth, the more likely is it to be removable There- 
fore mobibty 13 of importance la pointing to the absence of adhesion The 
absence of tenderness and the signs of inflammation are also important 
"When suppuration has occurred around the growth the dangers and 
difficulties of resection are greatly increased Adhesion of the growth 
to the parietes is not so important because tbe adherent tissues can be 
excised ^Ylth the growth Adhesion and especially invasion of small 
mtestme, stomach, pancreas or kidney are more serious, but may be 
met occasionally by careful separation or resection of a part of the 
invaded viscus SigM of growth in the liver, especially nodular enlarge- 
ment, ascites or nodules of growth felt on pelvic examination, indicate 
that the growth is moperable In many cases it is only possible to 
decide if a growth is removable after opening the abdomen 

(i) General Amongst the general points that must weigh with the 
operator are the strength and nutrition of the patients, their fitness 
to bear a severe operation and to supply tbe needful plastic repair 
Another point havmg a most important bearing upon the advis 
ability of performing resection for m^gnant disease is whether this is 
compUcated by obstruction, tympanites, etc If there is one pomt which 
published (and still more the unpubhshed *) cases prove, it is that the 
occasion in which it is right to submit a patient, the subject of intestinal 
obstruction, to such a prolonged operation as resection and suture must 
be of the very rarest This is plam from the usual state of the patient 
in these cases and the conditions within the abdomen with which the 
operator has to deal Is a patient, usually past middle life, whose 
strength and powers have been sapped for days or weeks by the nausea, 
inabffity to take food, vomiting, distension and all the distress which 
forms part of a miserere of the later stages of chrome mtestmal obstruc- 
tion, in a fit state to go through a prolonged operation, and to supply 
after it the plastic repair which is needful for success ^ There can be 
but one answer here And it is the same when we examine those local 
conditions which will have to 6e faced 6y tfie operator Tfie distension 
of the mtestines and the difficulty of keeping them within the belly 
prolong the operation, add to the shock m an exhausted patient anti, by 
rendering asepsis most difficult, diminish his chances still further 
Another point, vu , the condition of the mtestme above and below the 
obstruction, is a strong argument against resection and umon of the 
mtestme when obstruction is present Above, the mtestme will be 
distended, congested, softened and septic , below, empty and shrunken 
The difference in the size of the two sections may prove a senous difficulty 
m their umon, but a graver objection to uniting them now is the fact that, 
for the present, both are par^ysed , and though this can be met, in a 
measure, by emptying the contents of tbe upper bowel by temporary 
cacostomy, the condition of paralytic distension largely contmues, with 
^ Qnite u i&slractiTC in their my > ee s\l<l mort 
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its results — a continuance of toxic absorption ; and if the contents of 
tbe intestine are passed on from above, too often they find the jimction 
of the resected parts, made in softened, inflamed tissues, unfit to bear 
the strain. 

Dr. Elliot^ states that the mortality of primary resection and 
immediate suture in these cases is at least 60 per cent, even in the hands 
of the best surgeons. Peritonitis is the chief cause of death, and this is 
nearly always due to the fact that the most perfectly placed sutures or 
mechanical devices do not hold. Another cause of death is shock, partly 
due to an unnecessarily long operation. Where obsiruetion is present, 
reseetion should he deferred until the obstruction has been overcome by one of 
the following means : 

{a) Medical Treatment. In some cases of impending or complete 
obstruction of the colon due to carcinomatous stricture, enemata may 
overcome the obstruction and tide the patient over his acute peril. Solid 
faeces blocking the stricture may be thus dislodged and the large collection 
of liquid faeces, and especially gas, evacuated. Soon the temporary 
inflammatory swelling round the stricture may subside. In this way 
caecostomy and colostomy may someti m es be avoided and a cure made at 
one operation, to the great advantage of every one concerned. In grave 
cases, however, time must not be wasted in this worthy endeavour. If 
two enemata fail to act it is best to proceed at once to operation, for 
repeated purges and enemata are futile and dangerous. 

(6) Surgical Treatment. (1) Caecostomy. When the greatly dis- 
tended caecum can be recognised during peristalsis valvular caecostomy is 
ideal. It can be performed very quickly, under local or general anaes- 
thesia, and is attended with very little shock. AVhen the patient is better 
of his acute obstruction further examinations can be made to locate the 
latter and perhaps a radical operation undertaken, the caecostomy being 
allowed to close later. 

As a general rule the secondary resection can be undertaken in any- 
thing from five days to three weeks after the preliminary operation. 

When the diagnosis is uncertain it is necessary to explore the abdomen, 
for, although carcinoma is by far the commonest cause of obstruction 
of the large bowel, it should not be forgotten that other causes exist, 
such as volvulus of the caecum or pelvic colon, intussusception, gall- 
stones or enteroliths impacted in the pelvic colon, bands across the colon, 
notably at the splenic or hepatic flexure of the pelvic colon. Diverticulitis 
also may cause bands over or tubular stricture of the pelvic colon. It is 
also important to bear in mind that some forms of obstruction of the 
small intestine may be mistaken for obstruction of the colon ; under 
these circumstances both the ascending and descending colon have been 
exposed and found empty, showing the need of careful exploratory lapar- 
otomy in most cases of intestinal obstruction of imcertain nature and site. 

(2) Colostomy. In some cases colostomy may be more advantageous, 
as, for instance, when the growth is irremovable and permanent drainage 
is required, and also when there is much local distension above a removable 
growth in the pelvic colon. Under these circumstances the colostomy is 
made near the growth and it is subsequently removed with the grov'th and 
an end-to-end union made, a rubber tube being then passed from the anus 

^ Ann of Surg., 1905, xlii, 688. 
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through the anastomosis mto the colon above, so that no over distension 
can occur to strain the union or cause a leak, abscess, pentomtis or fistula 

(3) Short circuit In some cases, with only moderate distension and 
no paralysis of the bowel, short circuit is more advantageous than either 
of the two methods already mentioned A typical example is a case of 
growth completely obstructing the splenic flexure, where the middle of 
the transverse colons as jomed to the pelvic coJon Later on the resection 
of the growth, with closure of the two ends near the anastomosis, was a 
comparatively simple and safe operation a good channel having been 
already established some weeks earlier The patient was well over fi\ e 
and a half years later "With a cancer of the ascending colon ileocolos 
tomy 13 better than csecoatoray or ileostomj because it leaves a cleaner 
field for the subsequent resection 

WTien a cobc growth is irremovable a short-circuit, if it be practicable 
and safe, is far more satisfactory to the patient than either CKcostomy or 
colostomy, for he is saved the miserj of havmg a permanent artificial 
anus 

(4) Paul’s Method (p 318) This is \ery safe, but jt is not often 
applicable except to growths of the pelvic colon and, sometimes, of 
the transverse colon It does not allow a free resection of the mesocolon 
and its lymphatic glands but m spite of these objections, it has been 
followed by good results, immediate and remote 

ANATOMICAL AND PATHOLOGICAL POINTS 

For the sake of couvemcncc the large mtestine is di\ided into sescral 
portions, and it is necessary bnefly to state exactly the limits of the 
various portions 

The Csecum is only that part below the ilco cjecal orifice, the ascenflmg 
colon IS the part abo^e this deeply placed in the loin and nearly always 
wnthout a mesentery It is about five to eight inches long, \ arying witli 
the position of the c'ccum and it extends upward? as far as the bier 
The hepatic flexure is the abruptly bent portion extending forwards 
and to the left over the anterior surface of the right kidney and second 
part of the duodenum below the right lobe of the Iiaer and the gall- 
bladder It has no mesentery 

Thf* ixanswxsi* wilnn -is u JoHJ and movable loop nf rolnu- nbout 
twenty inches long, extending between the hepatic and splenic flexure 
The length of its mesentery and the position of its central portion v anes 
greatly The splemc flexure is the acutely bent part lying deeply in 
contact with the tad of the pancreas, lower poles of the spleen and kidacj 
The descending colon is about five inches long and extends between the 
splenic flexure and the back part of the left ibac crest It only occasionally 
has a mesentery 

The ihac colon, five to six inches long extends from the descending 
colon at the posterior part of the crest of tlie ileum to the front of the 
left pooas muscle at the side of the pelvic brim It has no mesentery, 
but lies in contact with the iliac fascia In the old text books this was 
described as a part of the sigmoid colon 

The pelvic colon, about sixteen to eighteen inches long extends from 
the ibao colon to the rectum, which begins oppo«ite the middle of the 
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sacrum. It usually forms a long loop with a narrow base, and is so 
freely movable that its position varies a good deal. It usually lies in 
the pelvis, and first dips down along the left side of tliis cavity and then 
passes to the right and ascends and turns inwards to the middle of the 
sacrum. Its mesentery is attached along a curved line extending from 
the middle of the left psoas upwards and inwards to the bifurcation of 
the left common ihac artery, and then running dovuiwards and inwards 
to the middle of the third piece of the sacrum. 

The rectum has no mesentery, but is partly covered by peritoneum 
in its upper two-thirds, at first at the sides as well as in front, and lower 
only in front. It is only five to six inches long. In the old text-books 
the rectum was described as eight inches long and commencing at the left 
sacro-iliac joint. This clearly included the lower part of the pelvic colon. 

Several points in the anatomy and pathology of the colon make 
resections here somewhat more difficult than in the small intestine. 

(i) The absence of a mesocolon and the resulting awkward position 
and immobihty of certain portions of the colon, especially the ascending 
and descending colon, used to hamper resections and union of these 
parts, but fortunately they can be mobilised by gauze dissection after 
dividing the reflections of the peritoneum extending outwards from them 
to the flanks. No important vessels are divided, for all these reach the 
colon on its mesial aspect. 

In this way the diseased part can be brought outside the abdomen 
before the bowel is divided, and contamination of the wound avoided. 
Moreover, extensive resections can be made, and the bowel above and 
below united without tension. The large mesocolic space can be covered 
with peritoneal flaps and the bowel thus completely surrounded by 
peritoneum for end-to-end imion if necessary. 

The splenic flexure, especially if adherent to the spleen, kidney or 
flank due to inflammation roimd the growth, may be very difficult to free 
and deliver. Sometimes the hepatic flexure presents similar difficulties 
and may be adherent to the second part of the duodenum or to the 
pancreas. The gall-bladder, when adherent, may be removed with the 
growth. 

A grovdih of the lower part of the pelvic colon often presents great 
difficulties, especially in the preservation of an adequate blood-supply 
to the rectum and in making a satisfactory anastomosis in the pelvis. 

(ii) The blood-supply of the colon presents some difficulties which 
can be avoided by an accurate knowledge of the distribution and anasto- 
mosis of the blood-vessels. The ileo-colic artery supplies most of the 
lower six inches of the ileum, the caecum, appendix and some of the 
ascending colon. The right colic is often a small and variable artery 
which supplies the ascending colon. It arises from the siiperior mesenteric 
just above the origin of the ileo-colic, but it often arises in common 
with or from the latter. The middle colic supjilies the transverse colon 
and some of the hepatic and splenic flexures. The left colic supplies the 
descending colon, some of the splenic flexure and some of the iliac colon. 
The sigmoid arteries, of which there are generally two, supply the sigmoid 
loop and the iliac colon. The superior haemorrhoidal supiilies the peKuc 
colon and the upper two-thirds of the rectum. The ileo-colic, right colic, 
middle colic and sigmoid arteries anastomose fairly freely, so that the 
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division of one mam trunk or <»o%cril snbsidiarv branchps need not lead 
to ploughing if the anastomosing arcades arc not obstructed But there 
js no arcade and but little anastomosis in the wall of the bowel between 
the sigmoid and the superior haimorthoidaf arteries so that especial care 
JS required in this locality \\TieD tying the inferior mesenteric artery it 
IS clearly safer to apjily a hgiturc abo\e than below the lower sigmoid 


artcrj for then the nutrition of the lower part of the peUnc colon is much 
saftr BTien the ileocolic artery is tied the niitntion of the lower sit 
inches of the iloum is compromised therefore this piece of bowel ought 
to be remoted with the ciecum (s« Fig 199) 

(in) The lymphatic drainage of the colon \ knowletlge of this is Mrj 
important for the satisfactoij radical i^ntion for carcinoma of the 
colon wluth IS b\ far the commonest indication for resection Here, 
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as elsewhere, it appears necessary to remove the corresponding lymphatic 
vessels and glands in one piece attached to the primary growth. Jamieson 
and Dobson,^ by their anatomical studies of the lymphatics of the colon, 
have placed our knowledge on a scientific basis, and pathological obser- 
vations by Glogg 2 and others on the spread of carcinoma of the colon 
have added valuable information. On the whole the course of the 
lymphatic vessels draining any part of the colon corresponds with that 
of its main arteries, and the lymphatic elands are arranged as follows 
{see Fig. 199) : 

(a) The epicolic in the appendices epiploicse and upon the surface 
of the bowel. (6) The paracolic in the mesocolon and lying near the 
mesenteric border of the bowel, (c) The intermediate, lying upon the 
main blood-vessels about half-way between the spine and the bowel. 
(d) The main glands around the origin of the main artery. 

As a rule the intermediate and especially the main groups of glands 
only receive lymphatic vessels from the more periphheral glands, but 
occasionally some vessels may run to them directly from the intestines, 
especially from the lower part of the colon. 

The glands of the main group communicate freely with the central 
abdominal glands about the vena cava, so that if they are much enlarged 
and hard the prospects of permanent cure are not good ; but many 
enlarged glands are only inflammatory, so that some caution is required 
in deciding whether resection should be undertaken. Theoretically 
all the four groups of glands should be removed with the primary growth, 
but less extensive resections have given good results because (1) glan- 
dular infection and dissemination are somewhat slow in carcinoma of 
the colon. This is especially true of annular growths of the pelvic colon, 
which soon cause obstruction and call for early attention. But softer and 
ulcerating growths which do not obstruct, notably those of the ceecum 
and ascending colon, have often infected the lymphatic glands exten- 
sively before they come to operation. (2) Whenever the intermediate 
glands are enlarged an attempt should be made to remove the lymphatic 
area with the primary growth. In the pelvic colon a more limited 
resection of the bowel and mesentery may be undertaken, especially in 
old and feeble patients, when the growth is early and the lymphatic 
glands are not enlarged. As carcinoma spreads by permeation along 
the lymphatic spaces in the wail of the bowel without obvious naked- 
eye evidence, as shown by Handley and Cole, it is necessary to remove 
at least three inches above and two inches below the growth. Mr. F. T. 
Paul,® in his valuable address before the British Medical Association, 
makes the following very important remarks ; “ Cancer of the bowel is 
a disease which usually flrst threatens life by mechanically interfering 
with the functions of the alimentary canal. We need therefore to 
consider each case from the two sides, mechanical and pathological, 
and often it is necessary to direct our treatment to the relief of the 
mechanical obstruction before we can attempt a cure for the malignant 
growth. But whether we design to give relief only or to try to obtain a 
permanent cure, the selection of a particular operation is not merely a 

• Lanwl, 1907, i, 1137. Froe. Boy. Soc. Med., Stirg. Sect., 1909, ii, 149. 

- Lancet, 1908, ii, 1007. 

3 Lancet, 1912, ii, 217. 
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matter of clinical experience The underlying malignancy and the 
pathological problems invoUed by it must not be lost Bight of, and 
especially must we take into consideration the varying degrees in malig- 
nancy exhibited by cancerous growths in the bowel On this rests the 
expectation of life in most of our patients when proper steps arc taken 
to avoid a fatal issue by stenosis fle trust to our surgical instmct, 
combined ^vlth careful clinical investigation into the patient’s constitu 
tional condition, to guide us os to his fitness to bear an operation of a 
certain magnitude, but we must rely entirely on information obtained 
from pathological sources in estimating the real value of the operation 
and frequently m deciding its limits Of what use is it to submit a 
patient to a long and dangerous operation if his prospect of life on 
recovering from it is little better than he would have obtained by a 
simple colostomy ^ Or, again why undertake an extensive excision of 
mesentery for the removal of glands which m all probability arc not 
infected * It is therefore of paramount importance that surgeons should 
familiarise themselves mth the characters of the different kinds of cancer 
met with in various parts of the body as so much depends upon the 
behaviour to be expected from each kind This is especially true of 
intestinal cancer In no other part of the body is there a greater variation 
in the degree of malignancy than lo the bowel ” 

Varieties of Cancer of the Bowel* “ The three varieties of carcinoma 
ate (1) the large soft fungatmg ‘ eneeplialoid type (2) the small 
hard ‘ scirrhous type and (3) the infiltrating ‘ colloid ‘ type All 
may be said to be primarily columnar celled growths originating m 
the intestinal glands, and all ulcerate but they follow different paths 
of evolution, and attain different degrees of malignancy which it is 
important to recognise The scirrhous variety is always unmistakable 
It produces the hard ring stneture of the bowel ind is more common than 
colloid cancer, hut much less frequent than the soft fungatmg type 
This latter may usually be easily distinguished from the colloid form 
of growth by the following characters It is softer to the touch There 
13 a good deal of fungatmg growth within the bowel, but generally not 
much solid infiltration of the bowel wall There are usually numerous 
large soft glands m the neighbounug mesentery, which arc septic and not 
malignant In colloid cancer, on the other hand, there is a hard edged 
ulcer with no fungation There is dense bard infiltrotion of the bowel 
wall, often attammg a thickness of from one to two inches and giving it 
a solid feel The glands, if affected, are not soft, but hard and ghstcntng ” 
“ Mi'sconceptions exist regarding the nature of these different tumours 
In the first place, some seem to forget that ‘ scirrhous ’ and ‘ encephaloid ’ 
arc merely terms of clinical or macroscopic significance, convenient w hen 
properly used, but otherm*!© very misleading 

“The really important misconception, however, concerns the 
relative malignancy of the three vancties of cancer Usually the big 
fimgating, encephaloid type of growth is regarded os the most malignant , 
the colloid as being mtcnuediate, and the scirrhous, or ring stricture, as 
the most benign This arrangement is entirely wrong and out of accord 
with clinical experience The colloid is the most malignant tjqie, the 


> r«u1. Laattf 1913 ii, 217 
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ring stricture comes next, and the fungating type is the best — it being 
one of the least malignant kinds of cancer met with in the body. 

“ It is a clinical fact of considerable importance, to which I have 
often referred at our local medical society, that the up-growing forms 
of cancer are essentially less malignant than the down-growing, ulcerating, 
and shrinking types. 

“ The most common sites for the fungating t 5 p)e of growth are the 
rectum and csecum, though it often occurs in the sigmoid,- and occasionally 
at any other part of the large bowel. Colloid cancer chiefly selects the 
rectum, and ring stricture the sigmoid, though neither is limited to 
these regions.” 

Influence of Pathology on Surgeryd “If a surgeon when operating 
takes the foregoing pathological details into consideration, they wiU 
often influence him considerably in his decision as to the nature and 
extent of the operation. Thus, if the growth be of the fungating type, 
recognised by its softness, bulk, situation, character of gland infection, 
&c., he would, on the one hand, feel justifled in removing the tumour 
without necessarily interfering with any tissue much beyond the visibly 
affected area ; or, on the other hand, if the risk to life seemed too great 
to allow of this being done, he would be encouraged to hope for a reason- 
ably long period of relief by short-circuiting or colostomy. If the tumour 
prove to be massive and solid, and especially if there be evident glistening 
gland or peritoneal infection, or if the gro-vrth be in the rectum and can 
be felt as an abrupt hard-edged ulcer without fungation, then the case 
is one of colloid cancer, and the outlook would be recognised as dis- 
couraging. When a wide and thorough removal appeared warranted 
it might be undertaken ; but as the prospect is never good in colloid 
cancer, either for excision or temporary measures, less risks to life 
should be accepted. In the case of ring strictures, always easily recog- 
nisable, the indication is to excise more widely than one used to think 
necessary, and to remember that it is in this tjrpe of growth we have the 
best reasons for following up the path of lymphatic infection.” 

OPERATIONS 

(1) Paul’s 2 Operation, In honour of Mr. Paul’s long and valuable 
‘experience and very successful results, I venture to quote his remarks 
and description in full : 

“ I did my first colectomy by the glass tube method just twenty 
years ago. At the time of publishing it® I narrated six other cases to 
show how this method had been led up to by previous unfavomable 
experience with primary suture and buttons, which proved to be accom- 
panied by a heavy mortality. Since 1892 I have adhered to the same 
technique, and with very good success. Only at one period, when I 
imagined I had become clever enough to obtain primary umon, did 
I abandon the tubes and go back to suture. I did one case in this way 
at the infirmary and one in private practice. Both died, the latter 
being the only fatal case in the Table, and the former sharing this im- 
enviable distinction with only one other patient. No doubt the time 

* Paul, Lancet, 1912, ii, 217 

® Lancet, 1912, fi, 224. 

“ Liverpool Med.-Chir. Journ., 1895. 
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will come when a better method than bnngmg out the ends of the bowel 
and draming them by means of glass tubes will be in\ented, but I 
doubt if I shall ever again exciso tamoaxs of the colon m any other 
way, as I know tbia can be undertaken with a very low mortality The 
operation is not a pleasant one for the patient, and the cure is delayed, 
Imt the final result is good and after ail, that is what should appeal 
most to us and to our patients 

“ Very shortly 1 will describe the origmal operation ogam In most 
cases the tumour will ha%e been located liefore it is undertaken If 
not, a prelimmary incision m the middle line below the umbilicus will 



Fio 200 P»al a method of wsectioaof csrcinoma of the colon Thesronth 
13 rcmoTcd, and two Paol » tabes ore tied in Tho spur u destroyed later 

be necessary, and usually this will not be suitable for the removal of the 
growth One needs an incision about six inches long, convemently 
placed 01 er the position of the bowel to be excised Having made this,, 
and packed off the neighbouring viscera, the bowel is loosened from its 
attachment to the neighbouring yiarietes by an incision in the _panetal 
pentoneum, especially m the csccal and sigmoid regions By means 
of an aneurysm needle the mesenteric %es3els are then hgatured on the 
proximal aide as far as the character of the glands or size of the tumour 
indicate to be necessary, and they arc cLunped with compression forceps 
on the distal or bowel side Upon cuttu^ through the mesentery between 
the bgatures and the forceps the fold of bowel, usually about a foot in 
length, 13 completely loosened, and now hangs out of the abdomen The 
cut in the mesenteiy is sutured with catgut and the two portions of 
bowel for about four inches beyond where they are to be cut across are 
also bghtly sutiued to each other, so that they lie together like the barrels 
of a gun This arrangement is corned out m order to render the sub 
sequent clamping of the spur safe &om risk of perforation Next, two 
mtestmal glass drainage tubes are ligatured into the bowel, one above 
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and the other below the growth, and the afiected part is cut away. 
The exposed mucous membrane round the tubes is cleansed and dried. 
The abdominal wound is sutured, and the ends of the silk ligatures 
round the tubes are passed through the skin to fix the latter securely. 
Then the stmnps of bowel are covered with xeroform powder, the distal 
tube is plugged with wool, and a thin rubber tube is attached to the 



\ 

SH/SOUS SUTURE, 

TWO OR COLON 


Fig. 201a. Paul’s method of resection of carcinoma 
of the colon. The two stumps are drained and also 
sewn together for four inches, so that no small in- 
testine can come into the grip of the enterotome 
when the spur i.s being destroyed. 

proximal to carry off fsecal matter. Done in this manner the operation 
is almost bloodless, and the shock inappreciable (see Figs. 200, 201a 
and 201b. 

“ The tubes remain in for from five to ten days, and the wound 
takes from three to four weeks to clear up. Then a strong clamp of 
Dupuytren type is introduced and the long spur is clamped (see Fig. 201b). 
This requires two days, and the healing of the clamped edges will occupy 



Fig. 201b, Paul’s clamp for destroying the 
spur. 

a couple of weeks. Finally, the mucous membrane is separated from the 
skin, without opening the peritoneal cavity, and sutured with catgut ; 
the skin is brought together with deep mattress sutures . . . which 
must be retained for some time as leakage with secondary union is perhaps 
more frequent than primary union. ... I have had the operation 
completed in the infirmary in a month, but it is a mistake to rush the 
various stages, and I now always tell my patients it wall take quite two 
months to complete the operation, and that it will be three months before 
they can expect to be fit for work again. 
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It might be assumed that bowel excised by bnnguig out the ends 
md restoied by clamping the spot and ‘uitutmg the opening ivithoiit 
detaching it from its surface connections would differ considerablj from 
the normal and be subject to stricture Yet this has lle^er occurred in 
any of my ca«es and I hai e not been called upon to do any further opera 
tion to improi o the condition of the bone} On the contrary I once saw 
the bowel fi\e years ifterwards when operating for another trouble and 
m this patient I could not ha\e told that it had eier been touched at all 
The entue sigmoid had been remoxed for gangrenous volvulus and the 
ends brought out and damped as described On lookmg at the part I 
found neither stricture nor adhesions nor indeed anything to suggest 
that such an operation had been done The patient was a young lady 
2oyearsofage Itmay Ithmk besafelyassumedthatnoinconvcmence 
wiH follow this operation when once the artificial anus has been satisfac 
tonJy closed 

(2) Besection with End to end Vnion In the absence of obstruction 
and after careful preparation this method can be carried out with safety 
and satisfaction Preliminary cccostoniy colo«tomy or snort circmt is 
essential m cases of acute upon chronic mtestmal obstruction and 
c®costomy colostomj or a tube reaching from the rectum up through 
the anastomosis to prevent gaseous and (oical distension adds to the 
safety of patients not suffermg from definite obstruction at the time of 
the resection. 

Direct simple suture m two layers applied with cire and cleanliness 
15 a safe and simple method not bhely to go wrougin anyway because it 
secures direct apposition good lumen and certam h»mosta«is — attributes 
which some of the so called aseptic unions lack 

Pnd to-end union is mote physiological than lateral anastomosis and 
18 not cur^d with the probable dilatation inflammation and rupture of a 
blind end — which are common scijuche of lateral anastomosis Moreover 
it is le^ pro hgal or wi^teful of the colon and in my experience is 
safer than lateral imion provided that care be tiken to divide the bowel 
obliquely in order to preserve a generous blood supply to parts to be 
united 

Excision oi the Ceecum and Ascending Colon with the Corresponding 
Lymphatic Area This extensive resection is usually the best for carci 
noma anywhere in this part of the intestine for not only is it more radical 
tian any otfier inefAotf itrC it is afro easw sad es/irr tie l^aed sapplf 
of the parts to be joined together can be more certainly preserved and 
the ®ewing can be done outside the abdomen and therefore with greater 
ease and security and with le«s nsk of infection This method is also 
appbcable to certam cases of tubereulosis or other non mabgnant disease 
Urmted to this part of the intestine especially when the ileo-cohc group 
of glands are infected Jamieson and Dobson’ having found from their 
careful research upon the lymphatics of this part that an operation for 
caremoma to be radical must remove all the ifeo-colic group of lymphatic 
glands reaching as high as the duodeniUD suggested such an operation 
m detail In the operation the bowel wcU wide of the disease the lym 
phatic vessels and primary lymphatic glands are removed en rta^sc 
Hitherto surgeons had been content to remove some of the lower ileo 
V lAoett 1907 1 11^ 
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colic glands, but T. S. Bird^ bad described an operation more radical than 
the one usually adopted at that time. More than thirty years ago, Mr. 
Lawson, of Hull,^ mobilised the ascending colon after dividing the parietal 
peritoneum to the right of it, and removed the lower six inches of the 
ileum, csecum, and greater part of the ascending colon together with some 
enlarged glands. The patient, aged 33, made a good recovery. 

Later, hlr. Dobson® successfully performed the operation, and I venture 
to quote his excellent description taken from the notes written by Mr. 
L. R. Braithwaite, then resident surgical officer, who assisted. 

Operation. “ An incision ^ seven inches long was made in the right 
linea semi-lunaris, the tumour in the ascending colon was defined, and 
the small intestine was packed ofi to the left side of the abdomen. The 
duodenum and the ileo-coMc vessels were then defined, the overlying 
peritoneum was divided, and a fairly large uppermost gland of the ileo- 
colic chain was pushed downwards. The artery and vein were then 
clamped and divided, the ligature being applied about half an inch from 
the superior mesenteric artery. At this stage clamps were applied to 
the transverse colon close to the hepatic flexure and to the ileum about 
six inches from the ileo-csecal valve. The peritoneum on the outer side 
of the ascending colon was then divided and the whole mass, ascending 
colon, csecum, and terminal portion of the ileum, was thrown over to the 
left, the peritoneum, ileo-colic vessels, and chain of glands being stripped 
up to the duodenum ; the ureter was seen and avoided and some vessels 
were tied. The mesocolon was then divided from the duodenum to the 
selected point on the colon, some branches of the middle colic artery being 
tied. In the same way the peritoneum of the anterior layer of the 
mesentery was divided down to the ileum and also the posterior layer, 
and the terminal branch of the mesenteric artery was secured. The 
whole mass was now easily withdrawn from the abdomen and the colon 
and ileum were divided between clamps ; both ends were closed by 
celluloid thread continuous suture, three layers in the colon and two in 
the ileum. Lateral anastomosis between the two portions of gut was 
now effected, thus drawing up the mesentery and covering in the denuded 
area on the posterior abdominal wall. A small tubular drain was inserted 
through a stab wound in the loin and the anterior woimd was closed in 
the usual way.” 

It is an advantage to elevate the right side of the body diuing this 
operation, so that the small intestine may cause less embarrassment. I 
prefer to make an end-to-side union. Joining the obliquely divided end of 
the ileum to the side of the transverse colon about two inches from the 
closed extremity of the latter. This makes a very good anastomosis 
without trouble from the disparity in size of the large and small intestines 
and, above all, without fear of dilation of the blind end of the ileum left 
by a lateral anastomosis — a common source of danger. A flap of the 
great omentum is sewn over the anastomosis for greater safety. 

A similar operation is often required and is very successful for tuber- 
culous disease limited to this part of the intestine.® 

1 Lancet, 1906, i, 440. = Lancet, 1893, i, 618. = Lancet, 1908, i, 149. 

* Morison’s incision running obliquely dowurrards and inwards is much better, giving 
better and more direct exposure as well as a soimder abdominal wall. 

^ French, Rowlands and Poulton, Guy's Hospital Reports, 1911, Ixv, 265. 
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Erosion of the Hepahc Flemre Growths at or near the hepatic 
flexure unless quite early are somewhat difficult to remove satisfactorily 
The anatomical fixation of the bowel can be overcome by roobilisation as 
already desenbed but pathological adhesions arc apt to cause more 



Flo 202 Excis on ol the right colon lor care noma Tl e csocum « x inehca of 
the ileum and some of the trans>ersc colon are generally removed at tte aame t me 
to make the operat on more rad cal and the anaatotnoau eos er and safer The 
colon IS mob lised as shown in the figure and brought out of the wound before the 
Ileum and transverse colon are djvided 

trouble especially when the right portion of the transverse colon is short 
Adhesions to the daodeaum and pancreas are especially troublesome and 
may make it impossible to get well beyond the disease without gra\ c 
injury to these vital structures Therefore early recurrence is not un 
common 
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The lymphatic drainage is chiefly along the course of the right division 
and trunJc of the middle colic artery, so that in early cases it is necessary 
to remove the right half of the mesocolon and tie the right division of 
the mesocolic artery. Later cases may require the removal of the greater 
part of the transverse mesocolon with division of the mesocolic artery 
itself. Then the greater part of the transverse colon has to be removed, 
for its nntrition is entirely dependent on the left colic artery. In many 
cases snch an extensive resection can be avoided by removing the glands 
and lymphatic vessels from the mesocolic arteries by gauze dissection 
after incision of the lower leaf of the mesocolon. After wide resections 

/L£0 •‘COL/C . 



Fig. 203. Excision of right colon. U^Jien the part to be removed has been brought 
outside the abdomen, the ileum is divided opposite the bifurcation of the inferior 
mesenteric artery. The distal end is tied but not invaginated. 

here, certain difficulties arise in restoring the channel, for in spite of 
mobihsation it is not easy to join the lower part of the ascending colon 
to the middle or left third of the transverse colon. 

Closing the two ends is not satisfactory, for, with lateral ileo-colostomy, 
faecal matter still enters the caecum and may cause trouble at the closed 
end of the colon, especially if the ileo-caecal valve is efficient. End-to-side 
ileo-colostomy is unsuitable, for this either leaves a closed pouch con- 
sisting of the end of the ileum, caecum and some of the ascending colon, 
or a portion of bowel requiring permanent drainage of mucous secretion. 
It is therefore clear that, when extensive resection is necessary, it is better 
to remove the caecum and ascending colon as already described and then 
to join the mobile ileum, about six to ten inches from its termination, 
end-to-side, to the middle or left third of the transverse colon or. what 
is more suitable in some cases, to the pelvic colon. This plan has the 
additional merit of allowing a much freer removal of the bowel above 
and below the disease, and of.the ileo-colic glands, some of which may be 
infected. It is right to say, however, that early and local resections have 
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been successful thus Str George Alakios^ had one patcent nine and 
well at the end of fifteen j ears and one surviN cd four years before a 
recurrence took place ’ 

Excision of the Transverse Colon Growths of the transverse colon 
may be felt early but they are not very fa\ourablc for resection for (i) the 
mesocolon is often fat short vascular and mvadetl by growth (ii) the 
IjTnphatic glands of this part are not easily removed After adequate 
resection union is difficult without free mobibsatioQ of the colon The 
growth and three inches of howd on either side of it together with a 
corresponding wedge of mesentery and the paracolic and intermediate 



Fro 20-1 End t<W8idQ anastomtnis of iteuoi to trauvvrse coloo Tlie opening 
m the Colon is sho^Pn too near th« sero muscular suturr 

glands arc removed the mam trunk and generally the right branch of 
the mesocohe artery being saved In some cases only the arterial arch 
between the mesocohe and left colic arteries has to bo divided (Fig 199) 
Excision of the Splemc Flexure This may be verj difficult for this 
part of the colon is highly and deeply placed and tethered by the short 
and thick costo colic ligament \bove all a growth here may become 
adherent to the spleen stomach or kidney hloreover some of its I 3 m 
phatics dram mto the splenic lymphatic glands Late growths here and 
in the transverse colon may ulcerate into the stomach cau*ing distressing 
f-ecal \ omiting It is difficult or impossible to feel an early growth hero 
and e\ en wheu the distended abdomen is opened for intestinal obstruction 
it 13 not easy to reach and feel a growth m this situation but distension of 
the transverse colon is a stimulus to further search The lymphatic 
drainage is along the left side of the mesocolon and the ascending branch 
of the left colic artery and calls for the reniov il of about a third of the 
transverse colon and the upper four mches of the descending colon 

* Burghvpfl s 0/»eral tSutgny > I'll! iri 
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Operation. Access is best obtained through an oblique and long 
incision in the left flank running downwards and inwards from below the 
tip of the eleventh rib to the outer border of the rectus abdominis and 
parallel with the intercostal nerves which are thus saved, with great 
advantage. The external peritoneal reflection of the descending colon 
is divided and the incision is carried upwards until the costo-cohc ligament 
is divided. The colon is mobilised by gauze dissection and dravn 
inwards. The left part of the gastro-colic ligament is divided. There 
may be considerable difficulty in separating the gro^vth from the spleen, 
stomach or left kidney. "When it has been freed, the growth is delivered 



Fig. 205. Bnd-to side anastomosis of ileum to colon The deep or butfon-liolo 

suture IS shown. 

and removed in much the same way as already described under removal 
of the hepatic flexure. The transverse colon is joined to the mobihsed 
descending colon by end-to-end union. Growths of the descending colon 
are less common, and are treated in a similar way, the main secret of 
success depending on free mobilisation of the bowel above and below, so 
that the cut ends can be easily approximated. 

Excision of the Pelvic Colon. Carcinoma is far more common here 
than anywhere else in the large bowel except the rectum, and in the 
majority of cases it is of the small annular variety. Clogg, in eighteen 
autopsies, found enlarged glands in eighteen, but these were in close 
proximity to the grovdh in all except six, and in three of these there 
were enlarged glands on the inferior mesenteric trunlc or even higher. 
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In onU twothmK of the* won* enneer ooJI’* foiiinl in ibr- nilirgf’fl 
plmd-* Tlu-e fict‘5, nnd the long mc^nten nlmoH m\nnnhl} prcv'nt 
nnbi' pront})^ of tins pnrt iinn^MilIj f<»\oijrnMi for nnunnJ I,\in 
rt '•Oft ion of tlu pniwth fmill lengths of Imwel nboNo tind below 
with ft pimll jwftion of tlir me«ocoJon b-no li«fi flt{cn(fe<! with good 
rc‘!uUs but then? IS litth doubt tbit nnler resections lire likel} t()impro\c 
the n'lilt® Tftniusnn nnd Dobson ’ Vojnilnn * nnil Ivmntnel® ndvocftfo 
will nwtions with more e\tcn<i\e remo\nl of the hmphntir arei ’ 
ft IS most uiijKirtmt to reahw thftt when neetssftrv \ur\ extinsne 
revections cm l>c nipuIK ah 1 surcessfuU) < smiHl out ftfti r the ileseending, 
line and peine colons and the ppleiuc fl tiin* Inse l)eon fmlj mohilised 
Operation The Furgeon stands on the left of tin patient and makes 
n long inenion an ineh to the h ft of the middle line and exti nding from 
iilittl aliovc the «ml iliriis to the puhi* Tin rectus fibres are drawn out 
nnd the pentoneum is o{>eneil Aufiieuntl) to admit the hand which 
after fi'elmg the prow-th is immedintoK pnsseil upwanls to etamine the 
up}>er and lower furfares of Inith Iol»es of the Iner Nmiules of growth 
fi It here indie ite tint re«ectiojj must 1 h* aJ nndotied The lumbar plimls 
are palpated nnl tlu {wlvie |h ntoneum is ctnminetl nml if no growths 
«r tTtensiie adhesions an fiJt the reseetjon »s rommeneeil 

Tin TreiuhKnhurg position is odopteil tlu jHritoned incision is 
enhrgtal and thi edges of the woiiml «n protecteil with lifgi crisefoping 
pals of game which are mamtameil in |»osition b> ilie hlulcs of Fuitahh 
Fclf ntaming retractors The small int<‘«tines and nrciini are jackitl 
off with large and long moi<t gaute rolls s^mrcil at the outir ends The 
gtinda along the infirur mesrntiru. nrten Ate esnmmnl an I an mti'ion 
IS made through the parietal |h ritoiieiim nUmt an inrli to tlu h ft of the 
ilesccnding colon aiul this incision is carrietl Imth upwanls nnd down 
wanls to tht cxtuit r<<|Uired for the frts molnlisition of the colui can 
Umg taken to aM»td injuring the Fjnrmatie ms^cN Tliese and the 
ureter art loft Khind but Fometimes the tdooil vissnls are insepamhlc 
from the growih nnd hft\e to be remoatsl with it The ureter bung 
much further lu is rarrlj aillurvnt (fcc hig 202) The colon is mpull) 
mohiliseil ba panic dissection nn«l without ajijireiiabh loss of blooil 
The hlotad acsvls arc now caamme«l nnd on incision is nuule through the 
mesial h if of the me«ocolon oaer the inftnor mevi nteric nrtcrj below the 
origin of the lift colic arter> This is conlimieil downwards nnd to the 
lift towanls the figmoid loop nnd the glands with the loose cnmiectiac 
tissue bearing lymphatic aes<als are sepamtcil from the nrtera from 
nlujM dowTiwanls bj gauze dissection If it licromes oaident ns the 
disse* tion IS progressing that the growth ennnot l>e Fatisfactord^ reiiioaed 
without diaiduig the interior m»«enteiic artery and acm these are tied 
«nd diiided n}K>\e the origin of the lower aigmoid artery In most 
cases it IS not necessarj to dii ide the inferior mesenteric truriks and onlj 
the sigmoid aessels need iJiaision near their origin Sometimes onl> one 
of thesi and pome of the branches of the other have to he divided The 
Fites for section arc non silecfed at least three inches ohoie and two 
inches Mow the growth, and clamps and stout ligatures are opplied 

' Iax fit 
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above and below each of these points after emptying the bowel between 
{see Fig. 206). The mesentery is divided to the required extent, the loop 
is brought outside the abdomen, and moist gauze packs are placed behind 
and aroimd it. The intestine is then divided between the clamps and the 
ligatures and removed. The remaining ends should project about an 
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Fig 206 Excision of carcinoma of the pelvic or sigmoid colon. The glands 
are cleared off the inferior mesenteric vessels and brought out v ith the primarj' 

growth 

inch beyond the clamps. They are cleaned with gauze swabs moistened 
with methylated spirit If the bowel has been sufficiently mobilised the 
ends can be brought together with ease and they are joined tvith two 
continuous sutures as already described under End-to-End Union (see 
Fig. 207). Especial care is reqmred to obliterate the mesenteric gap, and 
some of the appendices epiploicie may be tacked over the line of imion. 
^Vhen the clamps are removed a little bleeding may occur from the 
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moscntonc arclios clo'^e to tlip Low cl These points nre tied and the 
mesenteric mtisiou is closetl with i continuous catgut suture The 
bowel IS wip i| with moist swabs anl rtphc«[ in the abdomen after all 
packs have been removed The Trendcltnhurg position is abandoned, 
and the abdomen is closed in )a3rers in the usual way Drainage is rarely 
necessarj and tends to interfere with perfect union If any contamina 
tion of the ntro peritoneal cellular tissues has unfortunately been aitovved 
to occur or persistent oozing tal es places from infliined surfaces a tube 



fio W Fxe Sion of raix noni» of the pol c colon The mescnlcr c space u 
obi ( raC sf <ritb pentonesi fUps and sul ires an I en 1 lo-eDcl union s made nttk 
tno continuous sotarcs br^ nn n^, at the s dc of the bosel 

may be mtrotluced through a «tab wound in the flank and left for fort) 
eight hours The followmg example is interesting and remarkable m 
several ways 

Dr M a„cd 48 js one of nineteen children IDs father nncl one brother del 
of cancer of the bowel lie hunseJf had suffered for j ears from piles from winch 
bleeding had often occurred lot the last two jears there had been a good deal 
more bieetlmg from the bo -el and thw bad been idten associated with pain in tJ e 
left ihac region In March IJIO tie Weeding became more severe and came on 
iliute apart from dcfseeation He gradnall) got into poor health and wasted a 
good deal and a foitn ght ago be fainted Mucus and much blood escaped from 
the rectum The patient sav several consultants and was referred to me for 
operation on October 19 1 '10 

I felt an elev ated gtov th high in the rectnm I could not find any atneture 
hut onlv wJ at appear^ to be an ulcer occupying one side of the bowel Dunng 
the examination the growth receded out of reach clearly ahowing that it was fairly 
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high in the bowel, but had intussubcepted into reach. Then the receded growth 
could be felt tlirough the anterior wall of the rectum. It was thought that an 
abdomino-anal resection u ould be the best operation. 

The bowels were well cleared out and the patient was kept at rest for three days 
and carefully prepared on a diet leaving little residue. Morphine gi-ain J and 
atropine grain were injected an hour before the operation on October 22, 1910, 
and axillary saline infusion was also commenced and continued during the operation, 
five pints in all being given. Open ether was administered by Jlr. Plumtre. The 
abdomen was opened through the lower and inner part of the left rectus, and the 
growth w'as at once found in the lower part of the sigmoid loop about nine inches 
from the anus. It was freely movable, and some enlarged glands were felt in the 
meso-sigmoid. The liver and lumbar glands were normal. The high Trendelenburg 
position was adopted, and it was decided to resect the growth abdominally and join 
up the colon end to end. This was carried out as described above, nine inches of 
bowel and the lymphatic area being removed. Microscopic examination of the 
enlarged glands showed inflammatory changes only’. End-to-end uiuon was per- 
formed with two silk sutmres. The first was a continuous Connell, and the second 
a continuous Lembert suture. The packs were removed and the rent in the mesentery 
was closed as far as possible with catgut sutmes, and the bowel was replaced. The 
peritoneum was cleansed of blood, and the wound was completely closed in laj^ers. 
The operation lasted an hour and a quarter, and at the end of it the patient was not 
collapsed. On opening the piece of bowel removed it contained no fajcal matter, 
only a little blood-stained mucus. An ulcer two inches long and one and a half 
inches wide with rampart-like edges was seen ; the mucous membrane around it 
was much congested and inflamed. The ulcer did not encircle the bowel or 
appreciably narrow the lumen ; it had clearly obstructed and caused pain only 
by intussusception. There were very few enlarged glands in the mesentery, except 
quite close to the growth, which was a columnar-ceUed carcinoma. 

The patient did very weU, the wound healed without any trouble, and ho left 
the home within a month. He was at work in his busy practice •ndthin two months 
of the operation. He remained well for thirteen years, and then died of an acute 
abdominal catastrophe — probably ruptured duodenal ulcer. 

A similar operation is usually the best treatment for chronic inflam- 
matory affections of the colon causing chronic obstruction. Tumour- 
like masses may form as a result of inflammation of diverticula of the 
colon. This disease may affect any part of the bowel, but it is common 
only in the iliac and pelvic colon (see p. 414). 

Resection with reunion of the lower part of the pelvic colon and 
pelvo-rectal junction is very difficult, and is fully described under cancer 
of the rectum in Chapter XXVIII. 

Results of Colectomy. Colectomy is a formidable operation and is 
usually called for in elderly patients who are exhausted by chronic 
intestinal obstruction. The immediate mortahty therefore is high and 
is likely to remain considerable in spite of improvements of technic. 
In no large series is the mortality under 10 per cent. The idtimatc 
results, however, are much more satisfactory and are likely to improve 
with earlier and more radical operation. 

i\Ir. Paul^ says ; “I have undertaken colectomy on eighteen private 
patients during the last ten years, 1901-1911. Only one died — the 
patient in which I foolishly attempted primary suture, an otherwise 
favourable case of malignant growth in the transverse colon. The 
remaining seventeen were done by the glass tube operation, and all 
recovered, though some of them were advanced in years. Among the 
most interesting points noted in the Table is the long survival of patients 
who have been operated on for cancerous growths. Of the seventeen 

^ Zoc. cit. 
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rases three ^^e^e non maljgnant ami fonrteen cancer Of the htter right 
are still living and not known to have recurrence , two ha%e died from 
apoplexy , and four ha^ e died from recurrence at two and a half, three 
and a half, three and a half, and seven years respectively It would be 
difScnlt to find another group of cancer cases showing such a satisfactory 
result I certainly could not match it m any other branch of my work 
Beyond the ten years I know of several cases living and well, but thought 
it undesirable to complicate the matter by reference to patients outside 
the period selected 

“Summaiy of colectomy caws All coses operatod on m pnrate practice, 1901 
to 1011 18 cases, 6 males, 12 females 

“ llortabtj 1 death (primary mature). 17 recovenea (glass tube operation) 

“ Situation Cxcam, 7 , sismmd. 8 (3 volvulus) , colon, 3 
“Age 20-30 (2), 30-40 (2). 60-60 (8) 60-70(5) 70-80(1) 

“ Life after operation — non malignant all living, 3, 9 and 10 years Jlalignant • 
8 living. J, IJ, 2J, 3, 3}, G, 7J, 7f years , died, recurrence. 21, 3f, 3}, 7 years , died, 
apoplesj , J, 2 J, years ” 

B T Miller, Jr,^ in a valuable contribution, analysed the 129 cases 
of cancer of the colon admitted to the Johns Hopkins Hospital between 
1889 and 1919 There were setenty resections ivith twenty four deaths, a 
mortabty of 35 per cent , but since 1919 there were fourteen resections 
with only one death Lateral anastomosis was more dangerous than 
end to end union, and resection of the left than of the right colon The 
greatest mortality attended the removal of growth of the transverse 
colon and splenic flesure Twenty eight per cent of those patients who 
recovered after resections were well five years afterwards Lockhart 
Mummery* recorded twenty six cases of resection of caremoms of the 
colon with SIX deaths, a mortality of 23 per cent Six died of recur 
rence, four of them inthm a year of the operation 


COMPLETE COLECTOMY 

This severe and extensive operation is very rarely required, although 
it was frequently performed some years ago for chrome constipation or 
chronic mtestmal stasis , it is no longer performed for this condition 
because the ultimate resiilts were not satisfactory ® 

Indications. (I) Severe and intractable coLtis when the rectum and 
lower part of the colon ore healthy It is unfortunate, however, that the 
disease generally extends into these parts , moreover, in these cases 
adhesions and the poor general condition ol the patient make the opera 
tion difficult and hazardous If the ciecum and rectum ore normal, an 
anastomosis between these parts is much safer and is efficient {see p 370) 
■\Vhea the caieum is involved the ileum can be joined to the lower part of 
the pelvic colon or rectum, if these are healthy The ileum may be 
divided about six inches from the caecum, the ptoximalend being implanted 
into the pelvic colon and the distal end either closed or brought to the 
skm so that the colon can be irrigated Failing rebel m one of these 
ways a secondary colectomy may be performed 

(2) Idiopathic dilatation of the colon (Hirschsprung’s disease), when 
other and less severe methods have failed. 


• A»» p/jSurj., 1023. ISSTIII. 209 

• iiiitnaeso/lAe /Jeffuffl flnJ Colo*. liJS.p 776 

• CJirtxiie coiwtipalion vim tolJv disctwd before tbo Royal Society of Jfedicme 
(/>oe P.oy Soc J/eJ . 1913, vi. R-S J/ Dta.f 1, and 1931-22, ir. See Proctot.p 61) 
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Operation. After careful preparation of the patient for several days 
and evacuation of the colon by several enemata a long left paramedian 
incision is made extending from two inches above the umbilicus to the 
pubis. The emeum and the lower end of the ileum are held forwards 
by an assistant while the parietal peritoneum, just below and to the right 
of these structures, is divided by a blunt-pointed pair of scissors. Once 
an opening is made in this membrane two fingers are introduced to lift 
it, while the incision is extended upwards (without danger or appreciable 
haemorrhage) as far as the hepatic flexure and inwards below the lower six 
inches of the ileum ; the ileum and the caecum are then rapidly mobilised 
by gauze dissection, the right ureter being pushed backwards and care- 
fully protected. The right mesocolon and the lower part of the mesentery 
of the ileum are then divided between ligatures close to the bowel. It is 
important to tie the vessels firmly with stout linen thread, otherwise 
they may retract and cause severe bleeding. In dealing with the hepatic 
flexure great care is necessary to avoid injuring the duodenum and 
pancreas. The transverse colon is drarvn well forwards by an assistant, 
while the vessels iir the gastro-colic omentum and mesocolon are tied and 
divided between ligatures as before. It is wise to tie the membranes 
separately and close to the bowel, for the vessels of the transverse meso- 
colon are large and difficult to secure satisfactorily. 

The splenic flexure, which is usually high and very adherent, is 
mobilised by dividing, and later tying, the parietal peritoneum and 
adhesions on its outer side, care being taken to avoid injuring the meso- 
colon. Once this part has been liberated the colon is drawm downwards 
and forwards, and the parietal peritoneum, to the outer side of the 
descending colon, is divided and the descending, iliac and upper part of 
the pelvic colon are mobilised. The vessels of these parts are then firmly 
tied and divided between ligatures. The ileum, six to eight inches from 
its termination in the caecum, is divided between two clamps and the 
pelvic colon, a little below its middle, is similarly treated ; an end-to-end 
union is then made between the ileum and the pelvic colon. Both the 
ileum and colon are divided obliquely so that more of the ante-mesenteric 
border is removed and the parts to be joined are thus w'ell supplied with 
blood. The section of the ileum is more oblique than that of the colon 
owing to its smaller size. The union is made in the usual rvay with two 
continuous sutures, one of fine linen thread piercing all the coats and the 
other a Lembert or Cushing suture of fine catgut. The mesenteric gaj) 
between the end of the ileum and the pelvic colon is carefully closed with 
continuous catgut sutures in order to prevent loops of small intestine 
travelling dowmrvards behind the anastomosis into the pelvis, a comjihca- 
tion w'hich may be attended by volvulus or kinldng with troublesome 
symptoms of obstruction or of irritation of the bowel. Any raw places 
where the mesocolon and mesentery have been divided are carefully 
sewn and covered with peritoneum. It is an additional safeguard to 
pass a large rectal tube from the anus upwards through the ana-stomosis 
into the ileum for six inches. The introduction of this tube is facilitated 
by running several ounces of paraffin through it into the rectum by means 
of a Higginson’s syringe. 
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ACUTE INTESTINAL OBSTRUCTION 

Thf grave argencv of thi:» coatbtioa i not vet ^uScientlv iwogni-'etl 
our chief hope of it apoaUmc mortafitv t-» in earlier diaOTOfi 

followed bj- unn-ediate operation. Tfaerefoi^ I think jf vital to d!>cii>s 
the dia'Tio«_ here 

Symptoms and Signs, (o) Pcm The initial pain of acute intestinal 
obstruction u tLuallv ‘^\ere especiaUv about the umb lieu? When the 
ohetntctioa Is in the «zaail intesnne there i« often great pam m the KicL 
La*er the abdonnnal pain is of a cot ckv nature and it l often accom 
panied bv visible pHnrta' is and followed bv vomitin'' 

(b) Collap^f The patient remains 'Mjmewhat coUap>ed throuehont 
hx- face b»inf pale and often Wden an I pinched The temperitute i 
mbaormal in the earlr and important ta<'e« but toward tie end it 
mav be raiicd from «eptic mfeetjon 

(c) roinitu^ — The vomitinfi due to obstruction e-peciallv of the 
«maU intestine i» per«i«tent and intractable It i onJv temporaril\ 
relieved bv starvation or even bv wa. fame ou* the “tomach The vomit 
jradnallv become' brown and offenjve and bter fatal 

(d) Cemtij’a/ion The constipation i absolute both for f^ces and 
fiatu. Thi- «tateaieQt needs a certain amount of qualihcation. Lar’e 
enemata mar brmg awav a good deal of fece>‘ from the bowel below the 
obstruction. e«pecitllv tf the obstruenon i- hr-’h up in the -^laU mte'.tm^ 
\cam the bo^L mav act faitlr well or there mav e\en b* diarrbcea 
•with Kichter » vanetv of "ttaa^uUted hernia in which the bowel mav 
not be compktelv obstructed. 

(f) Fe'n<tafjM This when <«n is of great importance but it mar 
not be visible with rrrr acc*e obsTruction hisb up m the smaU latC'tme 
e'peciallv if the abdominal ivall is thick Late in obstruction it mav 
cea^e Normal |>ennaLis mav be «eeD throaoh a ^erv thin abtlommal 
wall 

(/) ^(nofmriy e -lftion'*6 at fir-t tie p«i« is ^fow ainf weak, 
lat^-r It invanablv becomes quick and feeble A quickenmg pube of 
the gravest «!j!nificaEce 

(5) Thr<l The thir«t that usuallv accompanies inte-tinal ob<tTUc 
tion e'peciallv of the «mal] mtC'tme is tembk 

(A) Jruwnnia The subject of intestinal obstruction hardlv «Wps at 
alluntiltbeobstnictionisivlteved nnl-'s? morphia is given Theailmim. 
tration of morphia /or cfdofniMf pom unrertaiu orijin is to mo't 
stronglv condemned for it tux la m-arlx all the «vmptont« and therefore 
delars diasmoeu and treatment 

(i) Di<fcnooM Gtaduallv the abdomen becom»'» mon. distended v't 
*Tipple and TTOvinn on respiration. 

Of all the 'vmptoms compkfe constipation is th** most iniportanf 
Ve a rule the patient has alreadr taken a pujgatjxe Ufore calling h-« 
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doctor. It is not -ndse to give repeated purgatives wliicli, failing to act, 
increase vomiting and collapse, injure the bowel and considerably reduce 
its chances of recovery after operation. One of the worst purgatives 
to repeat is calomel, which may become a powerful irritant poison. I 
have known the repeated administration of calomel, in small doses, lead 
to ulcerative cohtis. Eepeated large enemata are much safer, and they 
give all the information that we require. It must not be forgotten that 
all the symptoms may be minimised by starvation or masked by the 
administration of sedatives, especially morphia. There is often a mis- 
leading lull due to natural exhaustion. Very soon, however, the symptoms 
return in an aggravated form and rapidly lead to a fatal result. 

VTien the diagnosis is made, or even strongly suspected, the patient's 
best chance lies in an operation performed at the earliest possible moment. 
Nowhere is delay more disastrous. 

Eiagnosis. We have first to diagnose intestinal obstruction from 
other diseases which simulate it, and then, if time permits, we may 
attempt to ascertain the variety and situation of the obstruction. 

(1) Diagnosis of Intestinal Obstruction from other Diseases. The 
essential thing in diagnosis is to decide quickly, yet carefully, whether 
the symptoms are such as to make an early exploration necessary or 
not. A careful study of the history, signs and symptoms wiU generally 
lead to a correct conclusion, but sometimes there are many difficulties. 
All inflammatory diseases of the abdomen are distinguished by fever, 
although the temperature may be subnormal soon after the perforation 
of a viscus or the mptme of an abscess into the peritoneum. Eigidity 
and tenderness of the abdomen, either local or diffuse, are important 
indications of local or diffuse peritonitis. Acute haemorrhagic pancreatitis 
is often mistaken for intestinal obstruction. The patient, who is often 
stout and past middle age, is groaning with pain and is of a leaden colom. 
Pain and tenderness are said to have started, and they often remain 
worse, in the epigastrium. Sometimes there is a distinct fulness there. 
Fatty stools result from repeated large enemata, showing that true 
intestinal obstruction is not present. Moreover, the temperature is often 
raised and the patient cyanosed. Constipation is rarely complete. 
Euptured tubal gestation is characterised by the increasing pallor and 
blood changes, the more rapid quickening of the pulse rate and the 
pecuhar doughiness of the distending abdomen. The history and exami- 
nation of the uterus and breasts are often valuable. The best treatment 
for these conditions is immediate operation, therefore difficulty in deciding 
between them and intestinal obstruction is no excuse for delaying explora- 
tion. Acute gastritis may sometimes give rise to difficulties, but the 
vomit is not intestinal and constipation is not complete ; the general 
symptoms are not so severe as those of intestinal obstruction. The 
various cohcs may give rise to difficulties, but with them, although the 
temperature is often subnormal, constipation is not complete nor is the 
vpmit brown and offensive. A purgative or an enema may act and flatus 
is often passed. With biliary colic there may be jaundice or a histor}’’ 
of previous attacks. Usually biliary colic is due to the impaction of a 
stone in the cystic duct ; then there are tenderness, rigidity, often a 
swelling in the right hypochondrium and later a raised temperature. 
With renal coHc the pain is limited to one flank along the course of the 
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ureter tLere m'ly be blood corpuscles in the urine mth frequency of 
micturition and cysto^^copj after the intnrausciiUr lujettion of indigc 
carmine shows no coloured unne issuing from one ureter The blue line 
of lead poisoning may suggest the caa^c of colic It must not be for 
gotten however that the presence of a Jead line does not exclude more 
serious disease I remember two cases in which the cbsco^eTy of a lead 
line led to disastrous delay in opening the abdomen In one case a per 
forated duodenal ulcer was tempomrily o\erfook,ed and m the other 
ohstniction by ban Is la both of the'se the delayed operation faded to 
‘5a%e life Lead cohe is rarelj severe enough to keep the patient awake 
all night nor is it a'^sociated with persistent \oimtmg Moreover repeated 
cnemata are effectual 

"When face to face with the possibility of intestinal obstruction it is 
e^ential to come to n decision without delay The most important 
thmg to do IS to try the effect of large enemata If two of these fail to 
do more than brmg away a few scybala from the colon intestmal obstruc 
tion may be safely diagnosed Inother \atal thing is to etsmme all 
the \omit Directly this becomes offensne or brown it is clear that 
intestmal obstruction is present Washing out the stomach does not 
prevent this \omitmg for the contents of the obstructed mtestme go on 
regurgitating into the stomach Sometimes the vomiting ceases when 
all food IS withheld therefore it is often wise to try the effect of fool 
ID order to accelerate the diagnosis It also abates as the coho becomes 
less frequent and Ie«s powerful Tbeixfore when the •stomach is getting 
distended with brown material the patient is on)} able to bring up mouth 
fuls at a tune on passing the stomach tube then one has been astounded 
to find several pmts m ^e stomach Another \ery important thing is 
to watch the patient carefully when the abdomen is exposed irithm 
half an hour cohe comes on and the patient becomes paler his face drairn 
and his abdomen rigid and then penstaLis can he “cen and this is usually 
followed by vomitmg It cannot be too strongly urged that a weak and 
slow pulse and subnormal temperature are strong)} suggestive of intestinal 
obstruction especially when the other cohes con be excluded MTien the 
pulse qmckens the patient is rapidly gettmg worse 

(2) Dia^osis of the Variety of Inteshnal Obstruction I shall begin 
vnth *1 classification which I ^d to be useful for want of thought is a 
more common source of error than want of knowledge How often do 
we have to admit that we never thought of that * In many cases 
if time permits it is possible to am\e at a fairly accurate diagnosis of 
the nature of the obstruction before the abdomen is opened This is 
sometimes of great value for it enables us to consider the various steps 
of the operation and to anticipate some of the difficulties that we may 
encounter In this way the duration of the operation may be diitumshed 
and it IS certam that in this condition quickness is more important than 
anything except judicious and careful work Roughly the causes of 
obstruction may he divided into — 

(1) Pressure on the bowel from outside 

(2) Disease of the wall of the bowd 

(3) Foreign bodies in the bowel 

This rough classification ma) be amplified as follows — 

(1) Pressure on if e bo cel 
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{a) External hernia : commonly overlooked, especially when femoral. 

(6) Bands and adhesions follovdng appendicitis, tuberculous peri- 
tonitis, pelvic peritonitis (especially due to tuhal disease), diverticulitis 
in which the appendices epiploicse may form bands, Meckel’s, gastric or 
duodenal perforation, and operation. 

(c) Internal hernia through a foramen in the omentum, mesentery, 
broad ligament or diaphragm, into the duodenal or retro-ceecal fossa or 
into the foramen of Winslow. 

(d) Contraction of the mesentery from tuberculous or malignant 
disease. 

(2) Disease of the wall of the bowel. 

{a) Intussusception. 

(6) Volvulus. 

(c) IMnk. 

(d) Stricture (malignant, tuberculous and traumatic after operation) 
or strangulated hernia. 

(e) Paralysis of the bowel, especially after peritonitis ; or due to 
thrombosis or embolism of the mesenteric vessels. 

(3) Foreign bodies inside the bowel. 

(а) Gall-stones. 

(б) Enteroliths. 

(c) Actual foreign bodies, such as hair-balls, mostly in lunatics. 

As a general rule obstructions of the small intestine are acute, whereas 
those of the large are chronic ; but there are important exceptions. For 
instance, strictures of the small intestine (which are rarely malignant) 
give rise to chronic terminating in acute obstruction. Again, volvulus of 
the sigmoid colon gives rise to very acute symptoms, and intussusception, 
which mostly affects the ileo-caecal region, nearly always gives rise to 
acute obstruction. Strangulated hernia is placed first on the list because 
it is so often overlooked. 

Considered generally, without reference to the causation of the 
obstruction, the successful treatment of acute intestinal obstruction 
depends largely on two points : (a) The Question of Operation, and 

{b) The Question of the Extent of Interference that is indicated in any 
given case. 

(a) The Question of Operation. Although cases of so-called “spon- 
taneous cure ” have from time to time been recorded, the number of 
these is so small and the correctness of the diagnosis in many of them 
so doubtful that, for all practical purposes, it is wiser to leave them entirely 
out of consideration. For, apart from these and the small number of 
cases of intussusception that have survived the sloughing of the intus- 
susceptum, as the late Sir F. Treves said, “ there is no avoiding the 
fact that acute intestinal obstruction, if unrelieved, ends in death.’ 
This being so, it clearly becomes the duty of the surgeon to operate on 
every case of acute intestinal obstruction. The operation, moreover, 
should be performed at the earliest possible moment after the diagnosis 
has been made, for the operation is in itself not nearly so serious as delay, 
since the mortality rises extremely rapidly as the period between the 
onset of the symptoms and the time of operation increases. Neither 
should uncertainty of diagnosis be allowed to delay the operation, for of 
the many conditions that simulate acute intestinal obstruction — e.g., 
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appemlicitis, pentoiiiti-? from different canoes, thrombosis of mesenteric 
vessels, acxite pancreatitis, entcntis, A.c — ^in most an operation may be 
beneficial i\hile, as to the others, it would bo lietter that an exploratory 
operation, as long as it is done by skilled haiwls. took place needlessly 
than that a remediable condition ■*bouhl be left untouched Ilere, ag-iin, 
tbc \aliiable opinion of Sir F Treves may be quoted “ Operation m 
these cases is too often reganled as a lai,t resource It should be the frst 
resource, as it certainly is the only resource ” 

The mortality of all cases of acute inieshml obstruction, as shoun 
by Gibson * m a collection of cases operated upon between 1888 and 1898, 
WHS about 47 per cent , his list inJudmg 646 cases with 312 deaths 
During the twenty jears ended December, 1907, of 400 consecutnc 
operations at St Thomas’s Hospital* for obstruction from simple causes, 
excluding external hernia, 5G 7 per cent died Of 143 operations for 
olatruction due to malignant disease 64 3 per cent died Tiie mortality 
during the last ^i^c years of the pencil mentioned was 'omewhat less, 
being 45 per cent for simple and CO 7 per cent for malignant cases 
The mortality of 1 655 operations for acute obstruction (exchiding 
strangulated external benua) occurring m seven large British hospitals 
m the five years 1920 to 1921 mclusuc was just o%eT 32 per cent . as 
shown by Jit H S Souttar at the British Heilical Association meeting 
at Bath in July, J925 ^ If the 613 cases of intussusception arc oxchidecl, 
the mortality is over 38 per cent Although this is without doubt a 
vast improvement upon former times, it is still to be hoped that in the 
near future earlier Tccognition and more immediate operation will do 
much to being about further improvement The results of early, gentle, 
accurate and speedy operations are surprisingly good, but the average 
mortality mil probabi) be always high, due chiefly to delay and partly to 
the complicated nature of the cause of the obstruction the peculiar vitality 
of the parts which arc damaged ami the readiness with which those pass 
into a condition beyond recovery The patient is often collapsed from 
irritation of the abclommxl sympathetic, from want of fluid and froni 
the absorption of poisoM from the decomposing contents of the intestine 
Hence the great importance of recognising that free ilramage of the 
intestine is essential in late ca«cs Bearing in mind, however, the 
essentially fatal character of the condition apart from relief by operation, 
every successful operation should be looked upon rather ns a life saved, 
f.hao m-jj" iaia} iron a$ a hie Jiwt 

(b) The Extent of Interference that is mdicated in a given Case. The 
operation must be according to the state ot the patient The'ic cases of 
acute intestinal obstruction are not to be groupcil together as all equally 
fit for operation, or ns all certain to be rehevcvl by operation as long as 
this is undertaken early In some the condition of the patient is good, 
the abdomen is undistendetl and a reasoiiaWc search for the cause may 
be made In others a precisely opjiosito condition is present, any pro- 
longed exploration is out of the question and all that can be done, if 
the cause is not found at once, is to open one of the most distended coils, 
as low down as poesible, and dram the intestines (ude iii/ra) 

‘ yl»» tl/SKr>r , IfCO, XXSll 

> Sir O VIuViM in ruivluiTd*Optrof«rr Surgfrff, IHU. ii. .*>21 

» Jtnt Vr-f Jo«rn , IS li. 1«HI 
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Preparation for the Operation. While the operating room and instru- 
ments are being got ready the patient is carefully prepared in his omi 
room. The bladder is emptied and the abdominal wall cleansed and 
painted with iodine. An injection of one-hundredth grain of atropine 
sulphate is given if possible three-quarters of an hour before the operation. 
"When the stomach is distended, as shown by frequent vomiting of small 
quantities, half a pint of Avarm water containing 5iv of bicarbonate of 
soda is given and frequently helps the patient to empty his stoinacli. 
In bad cases the stomach should be washed out. In sensitive patients 
the fauces may be painted with 2 per cent, solution of cocaine. Although 
the patient has been vomiting frequently in small quantities, the contents 
of the intestine rapidly regurgitate into the stomach, which may be 
found to contain several pints of offensive material. The evacuation of 
this reduces the danger of regurgitation under the ana5sthctic and the 
aspiration of the vomit into the lungs. This has not infrequently led to 
choking, and in other cases to septic broncho-pneumonia. In most cases 
saline infusion is also commenced. About two pints of normal saline are 
introduced into the axillae by means of the Lane infusion apparatus. 
Rectal salines by distending the colon may add to the difficulties of the 
exploration. Every care is taken to keep the patient warm during the 
operation. 

Anaesthetic. The question of anaesthetics in these cases is a very 
important one, and should be well considered. The impeded respiration 
due to the abdominal distension is liable to make the administration of 
a general anaesthetic difficult and dangerous. The tendency to vomit 
is another grave danger, a sudden attack during the administration 
having frequently caused immediate death from choking. As already 
mentioned, this danger can be almost abolished by Avashing out the 
stomach beforehand. 

Apart from these two considerations, a general ancesthetic seems to 
have specially depressing effects in cases of acute intestinal obstruction. 
If long continued it increases shock and post-operative vomiting. For 
these reasons it is desirable to give as little general anaesthetic as possible. 
Ether gRen by the closed method is especially to be avoided, for it docs 
not relax the abdominal muscles sufficient!}", it induces cyanosis and is 
very likely to be followed by pulmonary complications and post-operative 
A"omiting, especially in elderly patients. Warm ether and oxygen giA"eu 
by the open method following atropine is more satisfactory in every way. 
In some cases gas and oxygen is useful, and in grave cases spinal ansesthesia 
is valuable as recommended by L. H. McGavin.^ As he points out, it 
lessens shock by temporarily paralysing the posterior nerA"e roots and 
preventing the depressing influences incident to the peritoneal manipula- 
tions from reaching the central nervous system. MoreoA’er, it is rarely 
followed by vomiting. In some cases the ansesthesia may not be perfect, 
so that a little general anaesthetic may be required in addition for a fcAA’ 
minutes. In grave cases enterostomy may be carried out under regional 
and local anmsthesia with novocaine. 

Operation. I propose to describe the operation generally first, and 
then to allude to its application to the chief forms of acute intestinal 
obstruction. The operation to be performed AA’ill necessarily Amry 
* Blit Med. Journ., 1011, ii. 1G!!8. 
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accorclmg to the general condition of the patient, and the mode of pro 
ccdiire wll be desenbed nnder two beads (A) Earfj? cases or wlierc 
the condition of the patient is good, and (B) Late cases, or r\here the 
condition of the patient is bad 

A Early Cases. The su^on males an mc/sion fi%e inches long o\cr 
the right rectus muscle near the middle line and beginning just above 
the level of the umbibcus The anterior wall of the rectus sheath is 
incised, and one of its edges is separated from the muscle (^^lnslol\) , 
the muscle fibres are then either separated or drawn outwards , the 
trvnsversahs fascia and the peritoneum ate separated from the deep 
surface of the rectus, picked np with toothed dissecting forceps and 
opened with scissors 

The pentoneum should always be well lifted up before it is opened, 
especially if there is distended bowel beneath The opening is then 
enlarged with curved blunt pomted scissors, two fingers with the palmar 
aspect turned upwards serving as the best director 

I strongly advise the suigeon to give himself just enough room to get 
his hand in quickly and explore efiiciently without allowing prolapse of 
distended coils A short median incision below the umbilicus and the 
introduct'on of a couple of fingers ts usually futile If the case lias been 
allowed to go on until the intestines arc distended the search for the 
cause o! the mischief will be renderoil all the more difficult and there 
must be sufficient room to introduce the hand freely If an assistant 
skilfully keeps the edges of the wound together where this is not occupied 
by the inserted wrist, the mtestincs will not escape 

The surgeon should now decide which mode of exploration he will 
make use of The following is as useful as any If the parts are not 
much distended three possible sites of stranguhtion should be first 
examined (1) The c®cum which vnll give twofold evidence first, its 
ibstonsion or emptiness tcllmg whether the obstruction is above or 
below it and, secondly, the state of its appendix whether normal or 
adherent and actmg as a band (2) The pehis is next exammed as 
bands arc often fixed here, and also because m women local peritonitis, 
onginatmg about the uterus or its appendages and m either sex, about 
the appendix C'cci is often the cause of the obstruction (3) Next the 
internal ingumal, the femoral and obturator rings are explored to make 
sure that no tiny hernia exists, imperceptible from the outside The 
lingers are next swept upwards towards the lunbjJ.’cus, j.c tie hope 
of fmding one of the ^vertiailar bands mentioned at p 343 If an empt)' 
coil of small intestine be discovered it should be followed up to the 
obstruction, which will probably be not far away Tlus method is easier 
than following a distended coil 

If the search fail — and it often will when distension is present, 
embarrassing the fingers in their movements and obscuring the rehtion 
of parts — one or two of the loops which lie nearest to the wound should 
be carefully scrutinised The late Mr Grcig Smith said that as the 
most distended coils just above the obstraction will rise nearest tlic 
surface, and as the greater nmoimt of the small intestine is within three 
inches of the umbilicus, there is a probability that the most dilated 
cod', will be m sight These should be follownl in the diriction of 
increasing congestion and distension, thus leading to the ohstniction 
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Fixity of a coil may be another aid. Where there is ground to believe 
that the case may be one of acute supervening upon chronic obstruction, 
the caecum being full, the pelvic colon should be next investigated. When 
the transverse colon is distended and the pelvic colon empty, the obstnic- 
tion will be found near the splenic flexure on passing the hand well 
upwards and backwards towards the spleen ; it must not be forgotten 
that the colon below the obstruction may be distended from an enema. 

If a search for five minutes has failed ^ to find the cause of obstruction, 
the following courses remain open : (a) Kummell’s plan of allowing 
the small intestines to prolapse under warm and moist aseptic towels to 
facilitate the search ; (b) emptying the most distended coil, and either 
closing the opening after finding and removing the cause of obstruction, 
or (c) tying in it a rubber tube making a valvular enterostomy ; (d) 
“ short-circuiting.” 

(а) The objection to this method is, of course, that it is often 
exceedingly difficult to get the distended coils back into the abdomen, 
and that the necessary manipulations and exposure must produce shock 
and may inflict serious damage. If, however, the condition of the 
patient is satisfactory and the amount of distension not great, it is, if 
done properly, speedily and with care to prevent undue exposure of, 
and damage to, the intestines, the quickest and wisest course to pursue. 
This practice was, moreover, recommended by no less an authority than 
Sir F. Treves, who considered that the damage done to the intestines 
by the amoimt of exposure necessary is probably less than that caused 
by prolonged manipulations within the abdominal cavity. The abdo- 
minal incision should be made very free, and the intestines then allowed 
to escape between smooth-surfaced sterile towels, wrung out of normal 
saline solution at a temperature of 110° F. In this way the intestines 
can be immediately covered with the towels, and the further search 
for the cause of obstruction conducted with very little exposure or 
interference. Usually the seat of obstruction will be quicldy indicated 
by the fixity of some loop of intestine, which cannot leave the abdomen. 

I have found this method very valuable in early cases with only moderate 
distension ; it saves a great deal of time and allows the operation to be 
completed in a few minutes. To get the intestines back the abdominal 
wall is held well up and if necessary a moist gauze roll may be used, for 
this, by clinging to the intestine, facilitates the replacement. 

(б) Should, however, the amoimt of distension be very great, it is 
iviser to relieve this condition before proceeding further. To this end 
a different method must be adopted according to the seat of greatest 
distension. Should this be the larffe intestine, for instance, in a case of 
volvulus, the distended loop, carefully isolated with packing, may be 
emptied by puncture with a trocar with a rubber tube attached, such 
as is often used for tapping the chest or the gall-bladder. Frequently 
a large quantity of gas escapes, and the intestine collapses. In some 
cases liquid faeces also are conducted away through the rubber tube 

* “ The difficulty of finding the obstruction in some cases is well shown by Madelung 
who, in several cases where the scat of obstruction could not bo located during life, 
requested the pathologist, when he made the post-mortems, to locate the obstruction Ijy 
introducing his hand through an incLsion, allowing him from ten to twenty minutes for the 
exploration ; in every instance ho failed to find the obstruction within the specified times, 

— Senn, lo:. supra cit. 
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nithout contiminatmg the wound As the trocar la wntlidrawn a 
purse string suture, pre\nousIy inserted is tied avoiding all leakage 
To relie\e the gaseous distension of a \o1vti1u3 when the trocar is not 
available the isolated loop may be punctured with an ordinarj cutting 
newlle or the point of the scalpel If the cause of obstruction cannot 
he found or if it pro\es to be a growth of the colon a ccecostomy or a 
temporary or permanent colostomy should be performed see Chapter 
XIV or a short circuit made in suitable cases see Chapter Xni In 
some cases of irrcnio\ able grow th when the patient has a great abhorrence 



Fro SOS IIpo reot<Mt{wiy A rahlor ttilsn9 Rxed UteraUf in the ikum aht>ut 
10 inches from the ileo c*c»l v«he The lube drawn tl rough an intia on on tht 
anter or »aJ] of the rertum Wow a growth i» the pelvic colon It is drawn well 
down and sewn to the anus so as to inamta n serous apposition between tlie 
ileum Kii6 TceVnm 

of colostomy ileo rectostomy or colo rectostomy may ho performed 
with the aid of a tube as shown in Fig 208 The tube is inserted lateralij 
m nn airtight manner ivith r few seromuscular invaginsting sutures 
added 

If, on the other hand it is found that the small intestine is the seat 
of most distension then 'cry little advantage will be gamed by either 
temporary puncture or incision for the acute flexures enused by the 
distension wuil prevent more than a very simll portion of the gut being 
cmjiticd at once A short-circuit between the bowel well abo\c and % 
little below the obstruction is liettcr but if the condition of the patient 
18 \cr 3 grave it is wiser to use an enterostomy tube for a few days In 
many cases it i-? necessary to do this although the cause of the obstruction 
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has been removed, for the distended bowel wiU not recover its power 
vdthont free drainage. 

(c) Where the patient’s condition makes any further search dangerous, 
or where there is great distension, a temporary enterostomy must be made.' 
(d) Short-circuiting. It is evident that it is only to a few cases that this 
method is suitable — e.g., cases of matting together of coils of small intes- 
tine, as after pre^dous mischief set up by a mesenteric gland or appen- 
dicitis. In such cases if there is inextricable matting, but no recent 
■ inflammatory changes and nothing like gangrene, a coil of the distended 
small intestine may be short-circuited to the most conveniently placed 
piece of healthy intestine beyond the obstruction. A drainage-tube is 
inserted at the lower angle of the parietal wound if the peritoneum has 
been contaminated. In early and favourable cases the wound may be 
sewn up in three layers in the usual way. In grave cases only stout 
sabnon-gut sutures piercing all the layers are used ; and these are intro- 
duced rapidly with very large curved needles, while the parietes are 
held up away from the intestines. 

B. Late Cases. Here the condition of the patient will not allow of 
any but the briefest operation. After the injection of novocain for 
regional and local anaesthesia a small incision, two inches long, is made 
near the median line below the umbilicus. On opening the peritoneum 
the most distended coil projects into the woimd. If not, two fingers are 
introduced and carefully feel for the most distended coil wdthin reach 
and bring this up into the incision for a temporary enterostomy to be 
performed at once (p. 268). 

It may happen that this plan will result in the opening of a coil some 
distance above the obstruction or that the obstructed portion of intestine 
is already gangrenous. In the former case relief is usually aft’orded, but 
in the latter the gangrenous loop perforates and almost ine^dtably leads 
to fatal peritonitis. On the other hand, it may be argued that in these 
extreme cases fnrther interference would be almost certainly fatal, even 
if the cause of obstruction were removed, and, moreover, that the most 
distended coils of intestine usually rise to the smlace and are situated 
close to the mnbilicus ; and, finally, that many lives have certainly been 
saved by enterostomy. 

Having spoken of the operation generally, I shall next refer to a few 
practical points connected with the chief causes of obstruction iudiHdually. 

I. Strangulation by Bands' and through Apertures.^ A. Bands. A 
band may either (o) run across the bowel and obstruct it wdthout fear of 
causing more than strictly local gangrene, or {b) it may strangulate a 
loop of bowel which has slipped under it, a far more serious affair quickly 
leading to death of the loop unless prompt relief is given. (1) Adven- 
titious Peritoneal Bands. Perhaps there has been a history of peritonitis, 
starting possibly from the appendix, the uterus and appendages or a 
mesenteric gland. (2) Omental Bands. Here some part of the lower 
end of the omentum has become adherent to the brim of the pehds, a 
hernial orifice, a uterine appendage, the csecum or a tuberculous mesenteric 
gland. (3) Meckel’s Diverticulmn.” This is usually met with in young 

’ Sir F. Treves (Intest. Obstruct., p. 13 ; Diet, of Siirg., ii, S02) groups thc-se together 
from the similarity of their obstniction and their close resemblance to strangulated hernia. 

- For an account of other surgical conditions duo to Alcckel’s Diverticulum, vide 
p. 409. 
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PwL/ects Tubular or cord hte it will be found attached at oue end to 
the ileuni, at the other near the umbilicus or to the mesentery or intestine 
Under this arch small intestine is aery liable to slip In other cases 
one end is free and ensnares or knots up a loop of intestmc (4) Some 
nonnal structure abnormally attached eq the Fallopian tube or the 
appendix 

In most cases hands, when found are not difficult to deal with If 
they do not gn e way to the finger as attempts are made to hooL them up, 
they should be excised between two l^tiires Occa«ionaUy transfixion 
IS required ^ITien one band has been discovered the possibility of a 
second, attached to the pelvic brim must always be remembered In 
Gibson’s list of cases there ate 186 of obstruction by bands and in no 
less than thirty three of these there was a record of more than one band 
being present it is probable that the proportion is even higher than this 

On the division of the band the piece of intestine which has been 
released may he found to be gangrenous or even perforated allowing its 
contents to escape into the peritoneal sac sooner or later unless steps are 
immediately taken to prea ent this catastrophe 

Every band should he resected as closely to its attached points as is 
safe, and its stump buried if possible to prevent any recurrence of the 
trouble 

Casb I InUelituil Obtlnittion by a Band AppttidfJ! adhernt tc CaKou 

l/Menleric Gland Boj aged 0 years The patient was seized with very violwit 
loins in the abdomen on the morning of April 10 19)1 His father gave him two 
large doses of castor oil which failed to hare the desired effect He was admitted 
into Cuys Hospital, he had a subnormal temperature and was blue cold and 
pnlsclees His abdomen was considerably distended but fiaccid Itwaafull inthc 
flanks and there vi^as a palpable awelling in the ngbt ihao repon On admission 
at 8 a Ji on the 11th ha was too bad for operation and was thmfofe infused into 
the axiUv 

OjieTaUon The abdomen was opened at 9 30 a M the patient having been 
given ether The lower part of the ngbt rectus was displaced inwards The pen 
toneiim seemed to be purplish and clearly contamed blood It was opened and 
a larco amount of sanious fluid escaped clearly showing that the condition was 
one of intestinal obstruction and not appendicitis Dark purphsh but not gan 
grenous coils of small intestine were at once seen Several coils were withdrawn 
and a band was seeu consibting of the appendix adherent to a caseous mesenteric 
(.hnd riiis was astn le the lower eml of the ileum close to the ctecum and com 
pletelj obstructed it The adhesion to the tip of the appendix was divided and the 
empty emcuin drawn awH) from jts former position which waa umisuallv hi^h The 
abdomen was then closed with through and through aalmon gut autures The 
operation lasted seven minutes (tlic patient was only m the theatre ten minutes) 
He was not much wor'e at the end of Uic operation but the infusion which vias 
earned on throughout the operation was continued Pituitarj extract was injected 
m 5 m doses Iho patient rapidly recovered 

Meckel s Diverticulum This may act as a hand over the mttstine, 
and frcquentlj this fcptal relic becomes twistctl at its base, ohitructing the 
jiarontal bowel The diverttculnm is usually withm three feet of the 
ilcotrccal valve There is often a histor) of previous attack's of colic, 
and a diagnosis of appendicitis has often been suggested In the case 
of a divcrticuUr hand which is tubular, the neighbouring intestines and 
the abflonjiiiaJ irilJ arc protected with gauze packs and the ihvcrticiilum 
is divided betvvien two clamps near its base The stump is cleaned vnth 
mtthykted spirit and closeil with two continuous invaginatmg sutures 
When the diverticulum is narrow tho simplest and most rapid way is to 
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crush, tie and bury the stump by means of one or two purse-string suhires 
passing through the sero-muscular coats roimd the base. 

In some cases gangrene of the ileum occurs at the twisted base of the 
diverticulum, and then a resection, with or rvithout intestinal drainage, 
will have to he undertaken, imless the area of gangrene is so small that 
inversion can he performed without risk of narrowing the lumen too 
much. 

A most interesting and fullj* reported case successfully treated by laparotoniv 
was published in the Lancet, March 9, 1889, by the late R. J. Pye-Smith, of Sheffield. 
Others successfuUj^ treated in the same way by Glutton.^ McGiU,^ and Roberts’ 
will well repay reference. The follouing case was operated on by Mr. B. L. Laver : 

H. C., ret. 25, was admitted to Guj-’s Hospital imder Mr. Rowlands at C p.m. on 
June 30, 1925, suffering from abdominal pain and vomiting. 

He had always been liable to “ bilious attacks ” but had had no other illnesses. 

On June 28 he was seized with abdominal pains immediatelj' after his dinner 
at midday. The pain was severe and located to the umbilical region. He then 
vomited the meal he had just taken and bad his bowels opened once. The pain 
continued until his admission, and the vomiting became more and more frequent. 
His bowels were not opened again. 

Examination in the ward after admission showed a thin man ljung on liis back 
and, obviously, suffering considerabh^ The abdomen was distended but moved 
fairly well on respiration ; there was no visible peristalsis. There was no hyper- 
resthesia or rigidit 5 '', but a slight sense of increased resistance could be made out in 
the right iliac fossa. The hernial orifices were clear ; there were no scars on the 
abdomen. The tongue was furred but not dry. Pulse 70. temperature 98, respira- 
tions 24. 

A diagnosis of acute intestinal obstruction was all that could be made and imme- 
diate operation decided upon. 

Under general anresthesia the abdomen was opened through a right paramedian 
incision, the rectus being drawn outwards. Dilated small intestine at once presentctl 
itself, and on passing the hand dorni towards the caecum a ci'stic tmnoiu' about the 
size of a foetal head was encountered. Tliis was carefully withdrawn and was 
found to be a large diverticulum which had caused obstruction b}^ kinking the small 
intestine just distal to it. Towards the free end of the diverticulum the wall had 
given wa}' to a certain extent and a patch of plastic peritonitis marked the site. 

The diverticulum, together with several inches of small intestine on each side of 
it, was resected and an end-to-end anastomosis 23erformed. This was found to be 
quite simple, in spite of the difference in the lumen of the gut above and below the 
site of obstruction. As the small intestine was dilated to aboxit three times its normal 
diameter throughout its whole extent, it was considered necessayv to do something 
to release the tension above ; accordingly, a high jejimostomy about four feet from 
the duodeno-jejunal flexure was performed, after Witzel’s method of gastrostomy. 
The tube was passed tlirough the great omentum before being brought out of the 
abdomen tlu-ough a stab wound in the left rectus. The abdomen was then closed. 
At the end of the operation the pulse was 114. 

His general condition for the first two days was only fair, and his jmlse sliowed a 
tendencj' to chmb. He drained 10 ounces of fluid tlirough his jejimostomy tube in 
tbe first twenty-four hours. 3 oimces during the second, 104 during the third, and S 
on the fourth. On the third daj-, coincident with the profuse drainage from the 
tube, his condition improved, and on the fourth day the tube, w’hich liad been fixed 
in tbe gut with the finest catgut, came out. It was not replaced and his bowels 
w-ere opened with an enema. On the fifth daj' his bowels opened natural^’, and 
thenceforth he made a rapid recover 3 ’-. He left hospital twentj’-one dai's after 
admission in excellent condition. 

This is a very fatal form of obstruction, chiefly because of nustakes in 
diagnosis and delay in operating. 

’ Clin. Soc. Trans., 18S4, xvii, 1S6. 

’ Brit. Jled. Journ., Jnmiarj- 14, 18SS. 

’ Ann. of Svrg., 1906, xliv, 87, 
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Gibson fonutl the mortality to be 55 per cent in forty two operations 
for mtestmal obstruction due to this structure 

B Apertures and Slits. These may be congenital or traumatic, the 
mtcstme entering and enlarging a congenital retro peritoneal fossa or 
slipping through a rent in the mesenterj’, omentum broad ligament or 
diaphragm 

(0) Hetco-pentoDeal Henua. For most of the mforraatioTi upon this 
subject I am indebted to the valuable and exhaustne worh of Jfoymhan 
and Dobson ^ 

The chef xaneties are 

(1) The left duodenal, of nhich over sirty eases have been recorded 

(2) The right duodenal of which over seventeen cases have been 
recorded 

(3) The mesocolic of vrhich only one certain case has been recorded 
(Dobaon), and possibly that described by Sir Astley Cooper years ago 

(4) The mfra duodenal of which Mobn has described the solitary 
recorded instance 

AU these arise m the neighbourhootl of the termination of the duo- 
denum, the left duodenal herma occurring into the para duodenal fossa 
of Landzert, which has the inferior mesenlertc tem Us prominent left, 
h^er and upper borders The riqht duodenal which occurs into the 
mesentenco parietal fossa of 5\aldeyer, vvbich lies in the root of the 
mesentery o! the upper part of the jejunum and has the superior mesentena 
artery tn its pronnnent anterior bonier The mesocolic hernia is to the 
left of the lienor mesenteric v em the mfra duodenal lies below the 
duodenum and has no v essela in the prominent edge of its orihce 

The left duodenal hernia enlarges upwards and to the left towards the 
spleen, its onfice being placed antero internally m small hemis and 
postero-mtcmally tn larger ones 

The right duodenal eniatges downwards and to the right towards the 
right iliac fossa, its orifice being directed upwards and to the left Duo- 
denal hemite nearly always contain only small mtcstme but Freeman* 
bos recorded a case in which the entire small intestine the escum and a 
part of the colon had passed into a left duodcual hernia 

(5) Thepericeecal which may be subdivided into the ileo appendicular, 
of which sev en cases are recorded the retro colic, of which eight cases 
are recorded , the hernia into the fossa of Hartmann which is a fossa 
placed between the mesentery of the appendix and a contmuation of the 
mesentery of the sm^ll intestines to the iliac fo^sa , one possible case is 
recorded 

Henna into the sub fascial or ihac fossa, which is a pouch of pen 
toneum pushed downwards through a weak spot m the iliac fascia and 
outside the psoas inu«cle , two cases of this are recorded, and Mr Dunn 
operated upon another one at Guy’s Ho^ital some years ago 

(0) The intersigmoid Only two genuine cases are recorded, those of 
Eve and JIacAdam Eccles 

(7) Herma mto the lesser sac of the peritoneum, twelve instances 
of which are recorded 

* ^(Iro-Pfrilon'o! Sbyniban and Dobson, 1900 

* Amer Journ. 3Ied . October 1903 
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Diagnosis will generally be arrived at only during a laparotomy for 
tbe relief of intestinal obstruction, but in some cases, such as that of 
Sherren, a diagnosis has been made before the operation. 

In addition to the classical symptoms and signs of acute intestinal 
obstruction, other points may suggest or even strongly indicate a retro- 
peritoneal hernia. 

The existence of a duodenal hernia may be indicated by the presence 
of a “ palpable definite resonant mass ” at the upper and left part of 
the abdomen (left duodenal hernia) or at the lower and right part (right 
duodenal herni?,). This mass does not move on respiration, and coils 
of intestine may be evident towards the middle of the swelling, the size 
of which may vary with the severity of the symptoms. 

Haemorrhoids or rectal haemorrhage may develop in left duodenal 
hernia from obstruction of the inferior mesenteric vein. 

Only one case of pericaecal hernia has been diagnosed before operation, 
from the presence of a mass in the right iliac fossa which was rendered 
more evident by means of rectal injection (Riese). 

Hernia through the foramen of Winslow may be indicated by agonising 
pain in the epigastrium, where a semi-resonant tumour may soon appear. 

Treatment. When the nature of the obstruction has been recognised, 
attempts should be made to reduce the hernia by a combination of pressure 
upon the sac and gentle traction upon the intestine. In some cases it 
may be possible to enlarge the orifice by stretching, in others the pro- 
minent margin may be divided, due care being taken to avoid any pro- 
minent blood-vessels. In left and right duodenal hernia it may not be 
possible to enlarge the opening without injuring the inferior mesenteric 
vein in the one case or the superior mesenteric vessels in the other. 
Haberer in his successful case divided the inferior mesenteric vein, which 
he then found to be already thrombosed. 

The foramen of Winslow is not capable of enlargement, surrounded 
as it is by the liver above, the vena cava behind, the twist of the hepatic 
artery below and the portal vein, bile duct and hepatic artery in front. 
The difficulties that may be met with are illustrated by Sir Frederick 
Treves’s case.^ 

Here the surgeon not only failed to reduce the gut by operation during life, but 
at the necropsy he could not bring about reduction until the hepatic artery, portal 
vein and bile duct were severed. 

Incision of the anterior layer of the gastro-hepatic omentum and 
retraction of the first part of the duodenum with the view of enlarging 
the opening is considered by Moynihan to be impracticable in cases of 
obstruction, and I do not believe that it would be any good, for the twist 
of the hepatic artery would still form the lower boimdary of the ring. 

Mobilisation of the duodenum by incising the posterior parietal 
peritoneum to the right of it and detaching it forwards and downwards 
enlarges the orifice according to Moynihan, but he considers this measure 
to be almost out of the question in a patient suffering from acute intestinal 
obstruction. 

When the rings cannot be enlarged by stretching and vessels prevent 
an incision being made, it is best to open the sac anteriorly and to try to 


^ Oper. Surg., i, 3S9. 
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reduce the bowel from ithin This may only be practicable after puUmg 
out a loop of distended bowel and emptying it through an incision made 
along its convev border with all precautions against contaramation of the 
peritoneum The incision having been dosed the reduction will probably 
be easilv performed 

\n attempt should be made to close the neck of the sac to pre\ent 
a recurrence of the hernia and the necessity of this, is shown b) the 
recurrence m Mr Paton a case 

It may be neither wise nor necessary to prolong the operation by 
attempting to cJose the foramen of Winslon for 3 rtcurrence is not likely 
here 

Results Owing to delay in diagnosis before and during operation 
se%ere damage to the bowel and the difficulties of reduction strangulation 
m a retro peritoneal herma is a \ery grave affection carrying a high 
mortality some successful cases have houever been recorded 

Several successful operations for hernia at the foramen of Minslow 
have been recorded but in one of these spontaneous reduction occurred 
after the surgeon had failed to reduce the hernia during the operation 

(6) Traomabc apertures may be formed m the diaphragm omentum 
mesentery or mesocolon and may result from crushing \uolence gun 
shot and other wonnds or careless operations dutmg which certain 
openings may not be properly close<l For instance after gastro jeju 
nostomy a hernn may occur through the rent m the mesocolon and the 
same thing may follow resection of intestine unless the mesentery is 
properly sutured 

The follo^vmg la ‘lu instance of a henna through n hole m the mesentery 

In ^fr Howard Stanhs case' a loop probablj u tlic middle of the jejunum 
liAtl slipped through & hole m the meacnteiy The ed^e of this opening was so 
yielding chat tlr llsrsb eould readily stretch it with hu finder nsil sufficiently to 
lUow the loop to be drawn out The patient made a good tecorety though in 
much danger for a while from the jnraly^ coodit oa of the latestiae 

Siaphragmahc Hernia.’ Although over a thousand cases of diaphrag 
raatic hernia have been recorded the condition remains a pathological 
curiosity for the large majority of cases have been infants bom dead or 
dying soon after birth Comparatively few have been recogmsed durmg 
life Fewer still hate been treated surgically and most of the operations 
hate been unsuccessful Slatshall Lloyd found only two cases recorded 
m the surgical reports of Guys Hospital between 1866 and 1920 Both 
were due to crushmg and the patients died shortly after admission without 
an operation No surgeon has had personal experience of mote than a 
few cases it is therefore important that every case should be pubh«hed 
so that its climcal recogmtion and treatmeut should be put on a firmer 
basis 

Bliology Diaphragmatic hernia may be congemtal or acquired but 
the majonty are congemtal Out of 433 caste analysed by Grosser and 
Thoma 232 were congenital and 181 acquired but it is very often difficult 
to settle this pomt Hume^ has catefiUly described the various types of 
this condition 


' Br t iled Jovrn. June 2 18S3 
» Thu account is an abstract of a paper by« 
Btporta lO"*! Iss 01 

• Bt t Journ Surg IS-’a r 207 
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Few subjects of congenital bemia survive and in those that do the 
symptoms may come on insidiously for years and culminate in an acute 
attack of strangulation or obstruction of the stomach or intestine. The 
acquired or traumatic variety follows a wound or laceration of the dia- 
phragm due to direct or indirect violence, such as violent crushes or gun- 
shot wounds : the latter have accounted for many recent cases during the 
War. Battle and Mackenzie ^ record an interesting case of strangulated 
diaphragmatic hernia occurring three years after a poinard wound in the 
left side and, in an exhaustive paper, G. W. Bryan ^ deals rwth other 
injuries of the diaphragm. 



Fig. 209. Diagram illustrating development of the diaphragm (Keith) 

The hernia may be true or false. If true, it possesses a sac formed of 
peritoneum or diaphragmatic pleura or both, but in most instances it is 
false and has no sac, the stomach being in contact with the lung. Most 
of the cbnical cases have been recognised at operations undertaken for 
some emergency, such as intestinal or pyloric obstruction. In many cases 
even laparotomy has failed to discover the hernia or, having discovered it, 
the surgeon has sometimes been unable to reduce its contents or close the 
gap in the diaphragm. 

As pointed out by Keith,^ the diaphragm, is developed from five 
segments (Fig. 209), a mesial and two lateral on each side which join 
together. Large or small gaps may be left between any of these segments, 
especially between the lumbar and the costal parts behind (foramen of 
Bockdoleki) and, more rarely, between the sternal and costal parts in 
front (foramen of Morgagni). In most congenital cases there is a direct 
opening from the peritoneum into the plema on the left side. In a 

* Lancet, 1904, ii, 1582. 

- Bnt. Journ. Surg., 1921, ix, 117. 

® Bnt. Med. Journ , 1912, ii, 1297. 
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personal letter Sir ^Vttliiir Keitt Undl} \TTites It is just possible 
that there raay occur m the haman diaphragm two other congenital 
openings besides the two usual (pleuroperitoneal) ones These \entral 
pencardio peritoneal passsgcs do not form in the human embrjo but as 
they are normal in certain fishes they ought to occur m us occasionally 
They should always opeu into the pencardium I think all other openings 
arc the result of mjui} \part from such definite apertures these gaps 
m the muscle are weak spots which may gi\e way when the abdomen is 
crushed In some cases the henna is through the oesophageal opening 
The condition is eight times more common on the left than on the 
right side owing to the protection of the h\ er Usually a small projection 
of the Iiaer onl) is found in a right sided hernia but the stomach has 
been found in the right pleura and in at least one instance the hernia 
has passed into the peticardmm 

The contents of a diaphragmatic hernia vary greatly The stomach 
great omentum and splenic flevure of the colon ate the most common 
but the spleen small intestine tail of the pancreas and even the greater 
part of the large intestine may be id the hernia Adhesions are apt to 
form m the herwa and dilatation ulceration or caen perforation of the 
stomach or intestine maj be causcil b} obstruction at the hemnl orifice 
Signs (tnd Sijn plains These vary greatl) dependmg chiefly on the 
contents of the hernia and the presence or absence of obstnicfion of the 
stomach or «maU or largo mtostmo In acute cases dyspneea severe 
thoracic pam and cardiac distress may be evident from interference with 
the left lung and displacement of the heart When the stomach or 
pylorus 13 obstructed or strangulated aomiting which is sometimes 
frequent and severe h'vmateraesis severe epigastnc pain and a carinaterl 
abdomen are noticed Sometimes there is dysphagia from obstruction 
of the cardia W iILa * drew attention to esiessiae thirst as a suggestive 
sjTuptom of strangulation of the stomach Wlien the obstruction concerns 
the intestine and especially the colon some of these symptoms may be 
replaced by those of intestinal obstniction and the abdomen may be 
markedly distended The possibility of a diaphragmatic hernia should 
therefore be remembered especiallj when the cause of obstruction 
cannot be made out during an exploration 

In chronic cases the sjmptoms often come on insidiously and are less 
efear lympamtes erftimfmg' ftigft mta Chs chest gtcrgiVog- spiVtsiVittg 
metallic tinkling and distant breath and voice sounds over the lower 
part of the left «ii(le have been Bot«l The upper part of the chest is 
usually normal or hyper resonant 

Diagnosis The history and signs of a wound or an injury are of great 
assistance m acquired ca«e8 Often diaphragmatic hernia has been 
mistaken for intestinal obstruction due to other causes or for gastric 
ulcer with or without pyloric stenosis the symptoms being due to com 
pression of the stomach or pylorus or even to secondary ulceration In 
eral ca«es it has been mistaken for gall stones. Eventration or chrome 
idiopathic clev ation of the left side of the diaphragm — of which onlj 
twenty cases have been recorded — ^pneumothorav hydropneumothorax 
ha;mo pneumothorax and pyo pneumothorax have caused real difficulties 
m diagnosis and a diaphragmatic hernia has been tapped or mcised m 
* Lan«H 1&>S i 434 
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error. In diapliragmatic liernia the breath and voice sounds are scarcely 
diminished whereas they are absent in pneumothorax, and metallic 
tinkling is associated with peristalsis and not with respiration. Moreover, 
gastric disturbances are not marked with pneumothorax. OEsophageal 
pouch and stricture of the oesophagus have also been confused with 
diaphragmatic hernia. Out of 650 cases discussed by Giffin,^ only fifteen 
were correctly diagnosed during life. 

The X-ray appearances are by far the most important aids in the 
diagnosis. An opaque meal may definitely show the stomach to he above 
the diaphragm. Above the barium in the stomach the usual gas bubble 
is easily recognised, bounded by a definite curved line indicating the wall 
of the stomach. This must not be mistaken for the usual bow line of the 
diaphragm, which is much lower and less acutely curved. In these cases 
the outline of the diaphragm is rather indefinite and irregular on the left 
side, and it does not move well on respiration ; the left cupola may move 
up while the right moves down during inspiration. On careful observa- 
tion lung tissue may be seen through the air bubble above the opaque 
meal. This is most valuable in distinguishing diaphragmatic hernia 
from eventration and all the varieties of pneumothorax. The administra- 
tion of a Seidlitz powder by the mouth may help this examination by 
distending the stomach with gas. An opaque oesophageal tube may he 
seen to pass up again through the diaphragm into the part of the stomach 
in the hernia. After an opaque enema has been given the splenic flexure 
of the colon may be shown above the diaphragm, and in some cases it 
has been seen to reach as high as the clavicle. This is conclusive evidence 
of diaphragmatic hernia. 

Operation. Without an operation the outlook is usually very bad, but 
a few patients have survived for many years and have ultimately died 
from other causes, the condition being perhaps first discovered after 
death. 

When performing an operation there are three routes to choose from ; 
(1) abdominal, (2) thoracic and (3) a combination of the two. 

(1) Very few operations have been deliberately undertaken with the 
diagnosis already made ; out of fifty-three operations done, in only six 
was a correct diagnosis made beforehand. In most cases the abdomen 
has been opened for intestinal or gastric obstruction and the hernia 
discovered in this way. The abdominal route has therefore been used 
more frequently than the thoracic, but it certainly does not seem to be 
always the best route for, even when the abdomen has been opened, the 
true condition has often remained undiscovered. In many cases it has 
been impossible to bring the contents of the hernia back into the abdomen, 
owing to adhesions in the sac and powerful thoracic suction. This force 
is so strong that, even when the hernia has been reduced, it has sometimes 
been found- impossible to prevent the immediate return of the viscera 
into the chest. Closing the aperture in the diaphragm from below has 
also been very difficult or impossible. In several cases such makeshifts 
as sewing the stomach to the edges of the aperture,- to the abdominal 
wall,^ or to the right flank have had to be adopted even by very skilful 

^ Ann. of Surg., 1912, v, 388. 

“ W. A. Sherwood, Ann. of Surg., 1925, Ixxxi, 1026. 

® F. S. Mathews and H. M. Imboden, Ann. of Surg., 1920, Ixxii, 668. 
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surgeon's G'i‘'tro-jtjuno'itom} h&s hul to Iw performed after failiug to 
bring the greater part of the stoiinch and pj lonis back into the abdomen 
The abdominal route has., bowser, the advantage of allowing a complete 
etplonition of the abdomen m acute and traimwtic case*?, but m chronic 
cases this CKploration is rarely reqiimd The best abdomunl access to 
the left side of the diaphragm is given b\ a long, oblique incision, one 
inch below and parallel to the left costal arch 

(2) The thomcic route provides by far the most direct access 'ind the 
lw?st vnew of the contents of the hernia and of the aperture m the dia- 
phrngm It makes the separation of adhesions easier and far safer , ifc 
abolishes the thoracic ■suction, which is so powerful a limdrancB to rcduc 
tion from the abdomen if the chest is not opened also and it makes the 
suture of the aperture a comparatively easy operation long incision 
should be made through the eighth loft intercostal space or the greater 
part of the eighth nh should bo excised and good retractors used — such 
as those of TuHicr Several surgeon^ have raisetl a flap, including about 
five inches of the seventh or eighth ribs but the simpler incision is 
probably the better 

The thoracic route is clc.arl> the licst for chrome cases Crnnwoll,^ 
Carson,’ Barton,® Triiestlnle* and others have successfully adopted it 
In fifty two recent traumitic eases without strangulation nnaly‘*cd by 
Bmme* the mortality for the IhorncK route was only y b per cent 
compared with 50 per cent for the alHlomnial route m cases with 
strangulatrcm the mortalitv was 5<) per wnt for the thoracic route arid 
100 per cent for the ubdominni (Neugebauvr*) bcudder’ anaijsed 
fifty three operations — eleven thoracic with sev cn rccov ones and forty tw o 
abdominal with seven recoveries It is probable however, that the 
abdommnl route was adopted m the most severe cases on account of 
signs of associated injuries in the abilomcn 

(3) Xeugcbaiicr, Jlonston Davies® and others liavc evtended an 
abdominal wound near the left linea temdunaris up through the costal 
arch to the chest This appears unnecessanfy severe Others have made 
separate abdominal and thoracic mcisiona after failmg to reduce tlie 
hernia through one onlj This appears to be the best plan m ddhcult 
cases 

MTiichever route is adopted it is most important to mamtam asepsis, 
to stop all bleedm" and to close the chest completely m order to prevent 
secondary infection of the large cavitv left lo the cheat Great care and 
patience are required to close the hernia aperture completely Numerous 
berabert sutures passed from above the rliaphragm are very effective 
MTien the gap is veij large a fascial graft may be used 

Illcvation of the chest natiirallj helps the reduction of the henna and 
insufllation or intra tracheal aiwesthesia, although not mdispensabie, is 
of undoubted value during the operation, for it greatly diminishes the 
respiratory movements of the chest and abdomen 

' Pn Je f'ktr , 1908, xxam, 33 

V InUrslah Htd yovrn,19iS six, 315 

* Snl UeJ Joum., 1919 i 7(i7 

* tnn o/ , 1021, Ixkiv, 317 

* OptraJmSurgirytlOK p (ISO 

' Arch f Kltn CAtr , 1991, Ixxiti, 1011 

1 SuTg Oyate ttml OM, 1912, xv, 261 

* Surgtry of and PUura, 191S 
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Tlie air or secondary aseptic effusion replacing the hernia in the 
thoracic cavity is gradually absorbed or, failing this, it may be aspirated. 
The lung as a rule expands very slowly, for it may be atelectatic, bounded 
by an adherent sac or congenitally small. In one case it was entirely 
absent. 

The following is an account of a case shown by the writer at the Eoyal 
Society of Medicine (Clinical Section) in November, 1920. It is one of 
the few congenital cases which have been diagnosed and which have 
recovered after operation. 

T. M., aged 19, about eight months ago first began to get pains in the epigastric 
region about an hour after meals, sometimes aceompanied by vomiting. The pain 
was considerably rebeved when in the left recumbent position. Since the onset of 
symptoms the period between meals and the onset of pain has become lessened, and 
now he experiences pain directly after meals. There is much flatulence. If he finds 
the pain is not allayed after meals he induces vomiting. There has been no 
hsematemesis and the bowels are regular. There has been no respiratory distress. 
About six months ago the patient was operated on elsew'here for supposed gastric 
idcer. The stomach was found fixed high up in the epigastrium. The condition 
was not diagnosed, and the abdomen was closed without further interference. Three 
weeks after the operation the pains became the same as before. On admission to 
Guy’s Hospital the patient was thin and ansemic. Definite sinking in of the epi- 
gastrium was observed and the abdomen moved well. There was no tenderness 
and no abnormality on palpation. The lower ribs were unduly prominent on the 
left side in front, this being limited above by a sulcus running transversely at the 
level of the episternal notch, like a unilateral Harrison’s sulcus. The patient liad 
noticed this for six months. The chest othenvise looked normal. The heart 
appeared to be normal. On percussion, normal resonance was found over botli 
sides, except below the scapula on the left side, where the note was tympanitic and 
at the left base where the note was impaired. Air entered all over both sides, but 
the air entry and voice sounds were weak at the left base. No borborygml or metallic 
tinklings were heard in the chest. Mr. M. Coburn suspected diaphragmatic hernia 
and sent the boy to be radiographed. 

The X-ray examination on October 1, 1920, by Mr. J. M. Redding, showed that 
the oesophagus passed down to the level of the lower border of the eleventh dorsal 
vertebra, and then turned to the left to join the stomach. The whole of the stomach 
lay above the diapluagm, the fundus behind and the pylorus antero-internalty. The 
oesophagus entered the fundus at its lowest part. The motilit 3 ^ of the stomach was 
good and the meal left normally, but the duodenum did not appear to follow its 
normal course ; none of the small gut appeared to be above the diaphragm. Some 
of an opaque meal given on a previous day was now seen in the splenic flexure above 
the diaphragm. The stomach was empty in five hours. 

The operation was performed under intra-tracheal ether, the patient Ijdng on 
his right side. An eight-inch incision was made over the eighth left rib, which ^yas 
remov'ed subperiostealljq and the chest opened, displaying a large serous cavity 
occupying the lower two-thirds of the left chest. Through the upper thin wall of 
this cavityf the base of the lung could be seen, but it was not in the cavity' which 
contained nearly the whole of the stomach, the splenic flexure of the colon and the 
spleen. There were some adhesions betw'een the stomach, the great omentum and 
the wall of the cav'it 3 ', and especially binding the spleen and colon to the back and 
left side of the cavity' and the edge of the opening in the diaphragm (Fig. 210). Thu 
surface of the stomach was inflamed and bruised near the pylorus from friction 
against the front and inner edge of the opening. The latter was four inches long 
and one inch wide and placed near the back of the diapliragm, extending downwards 
and outwards to the chest waU from near the oesophageal opening of the diaphragm. 
Its edges were tliick and smooth. The anterior edge was much more definite than 
the posterior. The opening was clearty congenital, and consisted of a slit between 
the lumbar and costal muscular fibres. After separating the adhesions and tying 
man 3 ' of them, the vuscera were returned to the abdomen and the opening of the 
diaphragm closed with many catgut sutures. The parietal opening was then com- 
pletety closed. 
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Tlie iMtirnt wns somewhat shockol after Uio operation, hut rcti\od after salino 
cnemala, nnJ tlie juiLse nc^er vient aboip 120 Tlic uoijhJ healed well The 
jwtient got up and walked fourteen da\-B later lie has in)pro\cil gcneralh m 
health ‘unee and ha-* pat on weight Ills «>n>ptojn« ijaie hern coinplefeli relieipJ 
An X rav report on October 12 stated that there « a brge opaeit\ at the base 
of the left Inns which is probabl^j eassetl bj pleura] thickening or blooi in the old 
hcmial sac. The opatpie meal passes freelj tlirough the osophagus into the stomach 
whiih IS Ivinir in normal pasition m tlie alxlonien and shows no abnormalitv ” A 
further radiogram taken on No\emher 11 ahowrsd marked diminution of the opacity 
in the left chest, pronng that tlie hini; was etpan line /juicklj He nag well ut lQ2d 



If latassQSception. From its frequency, especially in early life, its 
fatabty in infants and the fact that its treatment by early .and speedy 
operation is \ cry satisfactorj’ (partly because its diagnosis is easier than 
thJit of other forms of obstruction) this desenps careful notice 

Diagnosis. Xow here is early diagnosis more imperatise This should 
be based upon the following symptoms 

Sudden abdominal pam followed bj shock and spasmodic nttacls oj 
colic, ns iiidicateil by frequent fits of crying and pallor , Hiore or less 
frequent eiacvations of blood and sJmr inlh nofacnl matter, except quite 
early in the case , toindirM;, and perhaps a sausage shaped tumour dis- 
covered bv abdominal or bimamin) palpation. The absence of a palpable 
tumour is' far from conclusive negative cvwlence, even irhcn the abdominal 
wall IS relaxed under the infincnce of chloroform, and failure to find one 
must not be allow cd to delay an exploration indicated by more important 
signs and symptoms Erdman' found that no tumour was palpable m 
60 per cent of his cases, either by the rectum or through the abdominal 
wall I think that this experience is unusual, however Sir Cuthbert 
AVallace found a tumour in all of his twenty cases A dependent lobe of 
• ,S tic J cri Med Jovrik, May 14, 1001 
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tlie liver, a large low kidney, a mass of mesenteric glands, a fajcolith and 
a prolapsed spleen have each been mistaken for an intussusception. 

Three more points must ahvays be remembered in the ^agnosis of 
intussusception : (1) that in cases which are not acute there may be 
very few symptoms for a time ; for instance, in subacute cases some 
faeces may pass, and a diagnosis of colitis may be made ; (2) the rectum 
must always be examined, and any intussusception which may be met 
with not mistaken for a prolapsus ; (3) radiographic examination after an 
opaque meal has demonstrated intussusception, and is of special value in 
subacute and difficult cases. In acute cases it is rarely vdse or necessary 
to waste any time on this examination. 



Fig. 211. Diagram of an intususception in vertical section. 

The disease should be diagnosed long before the stage of distension 
and collapse. Careful consideration of all the points mentioned above 
will usually prevent delay and enable the surgeon to avoid a mistaken 
diagnosis of enteritis. In cases of grave doubt the abdomen must be 
explored. 

Perrin and Lindsay in their useful analysis of 335 classified cases at 
the London Hospital found that 46’5 per cent, were ileo-ctecal, 37-6 jicr 
cent, ileo-colic, 10 per cent, ileic and 5-6 per cent, colic. 

Treatment. If a capable surgeon is available, laparotomy should be 
performed vdthout delay when the diagnosis has been made, for an early 
operation quickly performed is the only reliable and hoijoful treatment. 
In very early cases reduction may be possible vuth comparatively little 
force and may be brought about by injection or inflation, but the results 
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lo5 

nf this trrattnent nn so iinsilisfActon •mil d(cqiti\e that no nlniuo 
iiuKt be placed on it i\lion emtable snrpif il aid tan bt obtained without 
dehi \er 5 Hton the onporpi inent of the mtus^iiceejitiim and indiidtd 
ineaenter} or the adhr-«ion of the (iitertni* and returning hjert as the 
nsnlt of pntonitis rin lers rwhiction much more difTicult or iini>os.si})l< 
In Mich cast » distension of the rolon mil either fail Altogether or will 
prcnUicc onh jurtid retluction with faibscqiient si>oeilj rchpsc 11 k 
following figures from Gibson s fist* nillsirtc to tmphasisc this unjiortnnt 
{Kimt *1J jMF rent of thi ca«es trmteil »^thln the first twentj four 
hours were reclucibh on nlxlomiml section whems onl} 01 per cent 
of those treat otf on the thinf <la> wire reifmibfe The proiiortion ndiiriblc 
b\ </isfen«/m would m.i'ess.irili ha\i l>een hsa than the nboie m inch 
CISC The mortaliti of mtussusception was grintlj reiluccd whencnli 
otomj became the pnninn and rmitine treitment 

Operation This should !h oondnctisl with us nniih sjncd ns is con 
sistcnt with sabti the chill shout I 1» cxj>«se<l ns little ns jmssibh tin 
limbs are wnniili clad an/} all prejiarafnms an <omplet<.y| liefoa the 
nns'sthttic is ailininistercil l*lent\ of putims arc thrnded reidi for 
immediati u«e for e\cri moment of timi «ue/| is of snlu and the 
prognosis innis micrveh with tht length of time tint the jwtnnt is 
iijwn the ojicriitina tnl K VlloMptii towels « id art lirj and warm no 
tint the child niai not Ih rliilleil bi « \a|Mmition tin. talilt and oj*orating 
room are warm 

Vn incision nlmut two and a half niches Kng is iimli over tin right 
rectum muscle tin centre of the wutmd is altoiit (line ipnrti rs of an 
inch liclow and to the right of tin iimbihcijs » 

This incision gives Utter ncicss to tht *i st of origin of the great 
rnijorit) of intiissii»e/ {itnms in children for thei ni irl) all start neir 
the CTtum to whatcvi r variclv itig« nious <| issificntion mai refer them 
The retluction of tlie most difiii lift i»nrt can thus be \x rfornud withm 
sight— a ver> important thing 

The rectus sheath is inci<ed and one cilpe of it is npidlv rai d from 
the musefe to facilitate ovirhppmg lattr on Tin. inusck fibias art 
Mjvirntedbv blunt lUsscction to avoid delnj fnmi hemorrhage if possible 
The j>osterior lajcr of the rettus sheath and the attached peritoneum 
arc mci«e<l to the extent of two inches and an aUpmpt la then made to 
discover the intussusception and to hook, it into the wound f>j means 
of one nr two fingers fn most ci«ts this is not {wssifii'e for the mass 
is iLsin)!^ tetherisl back to the spine hy thi mvagmated mesonterj In 
these cases the peritoneal inci«ion must be enlarged and thin most of 
the reduction can be casilj and snhh pcrfomicd withm thi abdomen, 
the finger and thumb gvntlv compnssmg the distnl pirt of the tumour, 
which IS pushed towanls the proximal tnd at the same time 

In some eases I }iave Iwn able to mluce the grtatcr part of the 
invagiruvtion by bimanual comprtsMon the iiitusiusci ptiou being Rqucczcd 
lietwccn the fingers of the right hand withm and the left hand outside tin 
aUloinen Care must bi taken to prevent the escajK* of coils of small 
intestine (or it may I>c \crj diflicult to replace them and much vahnblc 
tune juaj Iw thus wasted lloreover, shock is grtatlj increiscd hy the 
I Lof *//;«•<« c t 

» s r CulhU rt At alb's!, C( « ^y, Tn»* , xixvai oO 
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exposure, traction on the mesenteric plexuses and the manipulations 
necessary for reduction. 

Early and small invaginations may he brought into the wound at 
once, and towards the end all reductions can and should be performed 
with the aid of sight ; otherwise serious damage may be done to the 
bowel. This part of the reduction must be conducted with care, and 
traction on the entering intestine must not be made, except with the 
utmost gentleness ; the ensheathing layer should be fixed below the 
presenting point, and then it will be usually found that pushing or backing 
out the contained bowel by gentle squeezing movements between the 
finger and thumb, these being gradually shifted along the gut, will prove 
successful, when by no force that is justifiable could any part be drawn 
out. 

Whichever method is found to answer best must be persevered with 
until every atom of the mass is reduced, this being often known by the 
appearance of the vermiform appendix. Care must be taken to avoid 
leaving unreduced the apex of the intussusception, which is often in the 
ileum about two inches from the caecum. This part may project into the 
colon after the caecum and appendix have resumed their natural positions. 
I believe this error to be the cause of so-called early recurrences. 

If, when the reduction is complete, any tears are noticed in the perito- 
neal coat, these must be sewn up with a fine continuous suture, and any 
thin or grey lines should be inverted by Lembert sutures to prevent 
perforation or infection and to avoid the need of enterectomy in some 
cases. To prevent recurrence, if time permits. Sir Berkeley Moynihan 
sometimes passes a few sutures uniting the caecum and the peritoneum 
of the right iliac fossa,^ and with the same object Dr. McGregor^ pleats 
and shortens the lengthened mesentery of an enteric intussusception with a 
continuous catgut suture running parallel to the bowel. Fortunately 
true recurrence is very rare after complete reduction. The starting-point 
is palpated for a possible polyp or inverted Meckel’s diverticulum. If 
either of these be found it must be removed through a small longitudinal 
incision to be later closed transversely. This was successfully done for 
an infant by my friend, hir. 0. V. Payne, of Alton, some years ago. 
Mr. Rutherford Morison ® has successfully removed a Meckel’s diverticulum 
in a similar way from a boy aged 5, thirty-four hours after the onset of 
symptoms. Payne successfully resected the lower end of the ileum 
containing an adenomatous polyp in a man aged 62, the subject of chronic 
intussusception. H. W. Horn ^ has recorded an example of intussuscep- 
tion of the appendix due to a papillary adenoma, and A. J. Blaxland ® a 
similar inversion due to carcinoma of the appendix. F. F. Burghai'd 
removed from the anus an inverted appendix forming the “ leading 
polyp ” of an intussusception. 

The wound should be rapidly closed by means of a continuous catgut 
suture for the peritoneum and deeper fibres of the rectus and interrupted 
fishing-gut sutures for the remaining layers. When the woimd is sewn up 

* Abdominal Operations, 3rd ed., ii, IIG 
“ Moynihan, loc. oil. 

= Lancet, 1902, 1, 1C89. 

•* Ann. of Siirg., 1925, Ixxxi, 1002. 

® Bril. Joiirn. Snrg., 1920, viii, 227 
0 Ibid., 1914, i, 721. 
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in layers inthout the aid of these snpportmg sutures there is some risk 
that it may reopen allowing the intestines to escape This happened to 
two of three cases in which Sir Cothbert Wallace rehed upon tlnee layers 
of catgut sutures ^ 

A. warm saline enema may he given immediately after the patient has 
returned to bed and every effort must be made to prevent and combat 
shock both durmg and after the operation salme infusions are given 
into the cellular tissues of the rxiDsb and 5 per cent glucose solutions per 
rcctnm 

Feeding with diluted milk and albumen water should he commenced 
as soon as possible after the operation as long as vomiting does not 
occur for starvation is one of the serious factors in these ca«ies breast 
feedmg is adopted whenever possible No purgative is given The 
bowels generally act naturally withm two days if not a water enema is 
admimstered 

Irredncible IntnssosceptioiL \Mien the intussusception cannot be 
reduced alt attempts at traction and Imeadmg only causmg tears m the 
peritoneal coat the following courses are open according to the condition 
of the patient ic (1) entero anastomosis (2) resection (a) of the 
whole intussusception (i) of the intussusceptum (c)withenterostorty, 
(3) enterostomy (4) anal resection 

(1) EiUero-anasftymosts If the tnea^tnatton ts trredt/ctHe but not 
gangrenous it may be left and the contmuity of the canal restored by 
short-circuiting the small and large mtestinc above and below the mvogi 
nation A In a few chronic eases resection may be required after the 
acute obstruction has been relieved 

(2) Eesection (a) If the intussusception « gangrenous it should be 
resected Some difficulty must be expected in efiectmg exact axial union 
in the common variety the ileo-crccal owing to the difference of the 
sizes of the two parts of the bowel but this disparity can be overcome 
by dmdmg the ileum obliquely removing less of the mesenteric border 
so that a good blood supply is preserved Another excellent plan is to 
close the distal end and to implant the obhqoely divided proximal end lo 
the side of the distal bowel (6) Where the patient s condition is good and 
the sheath is viable especially tn chronic cases an irreducible intussuscep 
tion IS best treated by an operation based by Mr Jessett * on what is 
known as spontaneous cure It was three tun^s performed successfully 
on dogs An invagination havung been made artificially and found a 
week later firmly adherent it was thus removed A longitudmal opening 
was made into the mtestme over the root of the intussusception on the 
side farthest from the mesentery about an inch and a half long of 
sufficient length to allow the mvaginated part to be drawn out wuth 
vulsellum forceps The root of the mvaginated part having been pulled 
out tbrougb the above openmg was cut through close to its origm any 
vessel which required it being tied Then the divided coats where the 
intussusception had been cut away were umW with a few pomts of 
suture the lumen of the bowel being left open (iff Fig 212) The stump 
was then returned into the mtestme and the incision m this closed by 

‘ Loc c»f 

> SuTj Dx> of Slontoeft and rnkftinei p 140 
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quilt sutures. Greig Smitli^ recommended this method of treatment, 
but modified the operation in cases of extensive invagination in that he 
removed only the apex of the intussusceptum, this being the most swollen 
part and therefore the chief obstacle to reduction. The rest was then ^ 
gently reduced. Although reduction will be rendered possible in some 
cases by removal of the apex of the intussusceptum, in others the adhesion 
of the layers at the neck of the intusussception to one another vdll make 
reduction impossible. In such cases, a more complete resection of the 
intussusceptum will be necessary. Israel ^ advocates a modification of 



Fig. 212. Jessett’s method of excision of gangrenous intussusception through the 
wall of the ensheathing bowel. The stump is seum as in Maunsell’s operation 
and withdrawn, and the longitudinal incision closed in the usual way. 


the method just described ; he first fixes the intussusception to the parietal 
peritoneum and then resects the invagination through a longitudinal 
incision, which is now extra-peritoneal ; the incision in the bowel is 
left open for a few days for drainage. Israel has had two successful 
cases vdth this operation. Other and less desirable methods which may 
be thrust on the surgeon, owing to the circumstances under which he 
operates, are ; (c) Resection and valvular enterostomy, ccecostomy or 

appendicostoiny. C. B. Keetley® recommended the latter as a means of 
drainage, feeding and the prevention of recurrence, for in late cases 
drainage for a few days is essential to success. 

(3) Valvular enterostomy without resection may be the only resort tn 
bad cases, but it is not suitable where gangrene is evident or anticipated. 
Secondary resection can be performed after four or five days (p. 268). 

(4) Anal resection. In rare cases of invagination of the colon into the 
rectum, the intussusception may be drawn down and removed by the 

1 Abdom. Surg., p. C76. 

" Med. Record, May 20, 1905. 

“ Bnl iled. Journ., 1905, ii, 863 
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operations of Jlikulicz or A E BatLer m this country ^ In both cases a 
malignant growth was the cause of themsragmation and meach operation 
the steps were facihtated by the ease with which the growth after dilata 
tion of the anus could be pulled outside Two rows of sutures were made 
to encircle the bowel and to unite the two layers of the intussusception 
firmly together well above the new growth As the sutures were passed 
care w as taken that no small intestines protruded Both cases recovered 
and the first was alive four or five years after the operation The nviter 
performed a similar operation for an impacted intussusception of a 
carcinoma which could be neither drawn out of the anus nor back into 
the abdomen The anus was slit backwards sufficiently for a successful 
resection to be earned out For over two years the patient was in perfect 
health but he soon afterwards returnwl with ao irremoi able groivth m the 
anal scar extending deeply into the pelvic floor * 

Mortality In considering this it must be remembered that every 
recovery means a life sai ed from almost certain death Earher diagnosis 
and above all earlier resort to primary operation have greatly improved 
the prognosis Sir Cuthbert allace * recorcJe<l twenty consecutive cases 
with only four deaths a mortality of only 20 per cent or excludmg the 
cases severe and late enough to require resection 11 11 per cent The 
average duration of the operation m eleven cases was fourteen minutes 
this list included one of resection and also one of excision of n gangrenous 
appendix 

Clubbe' gives an account of 100 consecutue laparotomies for intus 
Busception Of the first fifty twenty five died whereas of the last fifty 
only twelve died owing to the children being sent into the hospital 
earlier and to improvement m treatment In the first fifty cases the 
average duration of time before operation in the successful cases was 
tw enty eight hours in the unsuccessful sixty eight hours In the second 
fifty cases the average duration was twenty three hours for the successful 
and forty eight for the unsuccessful cases 

J E Adams ^ discussed 100 cases occurring at St Thomas s Hospital 
during the previous eighteen years Of ninety one treated by operation 
35 pet cent died 

At the London Hospital* the mortahty fell from 56 7 per cent in 
1903 1905 inclusuc to 17 9 per cent in 1915-1917 chiefly Giving to earlier 
operation but it rose again to 39 1 per cent m 1918 1919 chiifly on 
account of the delay in admission and treatment omng to the 11 ar Tie 
mortality in 400 ca<»eB treated in eighteen years was 34 75 

Mr B L Laver analysed the Guy s Hospital results for the five years 
1920 1924 mclusiv c and found the mortality of eighty nme operations 
to be just under 18 per cent These operations included four resections 
ene lateral anastomosis and one enterostomy 

R M Bolhng ’’ had a mortality of 30 per cent m fifty one operations 
on hftyjpatients under a year old 

I Me! Chir Tea s IW Iss 335 Ji/<rf Jnurn ISa’ ii I®’! 

* Med rre-fia dCrc 1010 

> Cl n Soc rran4 IOOj srswii SO 

* Br t Med Journ^ January 17 lOOa 

* Prael 1910 bucxiT 6"0 

* U S PminandE C Lindsay SnUJourn Surf 1921 ir 40 
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Eecovery after resection of a gangrenous intussusception is a very 
rare event. Thus Gibson ^ in his collection of 1000 cases of intestinal 
obstruction found only one case of recovery after resection for this con- 
dition. In an earlier collection in 1897 there were 239 cases of intus- 
susception, with no recovery from irreducible intussusception in a patient 
under seven years of age, and only nine in older people. 

C. N. Dowd ^ has collected eight cases of successful resection in infants 
under a year old. Perrin and Lindsay^ found nine successes out of 
twenty-nine resections with direct anastomosis at the London Hospital, 
but the youngest of these was three years old. Out of twenty other cases 
of resection by the Paul’s tube or Murphy button none recovered. 

The chief hope of the future lies not in successful resection but in less 
frequent need of that operation, which must always have a high mortality 
in these cases. In chronic or subacute cases in older patients recovery 
after resection is not so rare. 

Sir Watson Cheyne recorded a successful case of resection of a chronic 
intussusception which was due to invagination of Meckel’s diverticulum, 
and he refers to another case.^ 

Many of the deaths after operation for this condition are due to 
toxaemia with hyperpyrexia ; some are due to gangrene of the bowel. 

III. Volvulus. The intestine here is usually either twisted on its 
mesenteric axis or bent at an angle. The first is the acuter condition, 
owing to the strangulation of vessels. It is usually met with in the 
sigmoid flexure, when this has a long narrow mesocolon, especially in 
adults who have been subject to constipation (Treves). The distension 
is usually enormous, the sigmoid appearing to occupy the whole abdomen. 
Fortunately the twisted loop often contains gas with only little fecal 
matter ; this is due to the obstruction of both ends of the loop, with 
partial obstruction of its blood-vessels. The author has had several 
cases of acute volvulus of the sigmoid. One of them is related in fidl. 

Volvulus of the Sigmoid Colon.® A frail old lady, aged 81 years, a 
lifelong sufferer from chronic constipation, had since 1900 had several attacks 
of acute obstruction. These attacks generally passed off in a day or two, leaving 
the patient quite weU again. About 1903 the rectum prolapsed to a great extent and 
could not be reduced. The patient was in a very grave condition when Dr. 0. C. 
Stead opened the abdomen and drew the bowel back and fixed it to the abdominal 
wall with a few sutures. Since then the patient has had the attacks of abdominal 
pain as before, and in 1907 she had a very severe one, during which a ventral hernia 
at the site of the operation was very tight. It was thought that an operation would 
be necessar 3 % but fortunately the hernia was reduced and the symptoms abated. 
Since the summer of 1908 the patient had been a good deal better and able to enjoy • 
life. I was called to see her on the afternoon of July 14, 1910. 

History of Attack. Early in the afternoon of July 11 she was seized with severe 
abdominal pain a good deal worse than her usual attacks. The pain was difficult 
to locate, but it was mostly about the navel. The bowels had not been opened 
in spite of numerous enemata and a variety of purges. She had not been sick once 
but had taken verj^ little food. The pain had been coming on in spasms and had 
been so severe that the patient could not sleep on the nights of the 11th, 12th and 
13th. Tlie abdomen had become more and more distended. A long rectal tube, 
which she had been in the habit of passing, did not relieve her. Another doctor 

I Ann. of Surg., 1900, xxxii, 497. 

- Ann. of Surg., 1913, Ivii, 715, 

® Loc. supra cit. 

* Ann. of Surg., 1904, xl, 796. 

® Ouy's Hasp. Gazette, November 11, 1911. 



VOLVULUS 


3C1 


was cuIIctI !n m coiisiiUatwn It hm tlwm derided to Imve n furtJier coiv<iilUtiori 
w itli a > »cw t<» 0 {-o;alion lirn I eaw hrr thiw da« after Ibc oa‘>rl of the attack 
tilt jnibc was fairtj pood. lOS and repufv. altbougii it h<uf mtcrmitfcif cnrlier in 
tlio <hj, nnrJ some chimpn^o had bem given TlietemiXTiturc was normal The 
t nathing was wheezy and 3t) per minute, dar to satKicute hronehittK The abdomen 
was cnormouslj dwteruleil and Under m the lower part npecwllv townnls the left 
A irn hrpi rod roaJd l>e seen cxten'iin,* okliqueJi /tcnnvi tbo loner f«irt on ffw 
Uft shU from the reM'm of the hemu under the left rrctas At Him »j>ot tlitre was 
n ban] aurlhn,’ Thert was no duJne^s in llw flanks *nr) no UDilin)r-<3 in the 
upjiir part of the iibdomrn ^<othlr^; ahnormal could be felt from the rectum An 
oj'onition was BdvLsetl 

Ojcralion This was jxrfomifd at 7 pm under chloroform A (•eraieircular 
incision was made acroKS the lower part of the atwiomen towards the left side The 
hemml sac was oponeil and showed omentum onlv Tlas was not strangulated 
rherc was free seroits fluid in the alxlominnl rant) Tlie opening was enlarpotl 
downwords tlirouph the lift rectus, ami a hugel> dutcndcsl coil of Urge intestine 
was clweosereil Tlas proswl to be the si^oul On paasing the hand downwards 
to the {lehis m search of a p»*wil fe growth tli< shortened ntlges of a twwtcil me«o- 
colon could be felt Tlic datendetl coil exteiuled upwnnis ami to the left, touching 
till liver and the nzht flsnk ard ntsooeeupsing the risht due fossa A ram attempt 
was made to undo the twMt without biin^in.. the l>owclout Adense abort adhesion 
«a* found l»etuern tlie loop and tin hft «L« of the htrnul cnfice Thu was ti«l 
and divided While Iringin^ the towel out the diMtu-non of the proji-eting part 
incnarcd so thit thr pentoneuni br}.sn to «rnk allowing the iouctM.i to project 
just like the inner tulw of a bievcle To prevint rxUivaenipture a large cutting 
needle wna at unce tlirust through a longitudiiuil luind with the mult tlUt a Uigu 
amount of gas, but no fivers escaped FIk loop was thm emptv except for a few 
scvbaU The small puncture was chwcsj bj a puno>atnng mnfurecsi by meaiu 
of aliemiert suture Tlioljowelwaauntwisted washed and repLim) in tlu alxlomen, 
rare being token to push the proximal limb of the loop oa hieh up as poccsible W liot 
hod been taken to be the upper part of tf«e loop proved to U. the lower, when tho 
liowel wu trared down into the rectum and the perforation uhiih had been made 
ninr the adhesion was found to N near tbt upper part of the loop The length of 
the twistcil loop wna about three feet acvl it* circiimfetencr was alout rdtevn inchen 
It eotuuated onj) of tlu the di-wrndin^ ami tnntxme colon and tht ejxitrn 

licing olmost natiind. and th< small intevtim wns virv little it at all distendetl 
The nirso-sigmoiii was of great length and infillntni with blood One uni a half 
rotations of it had occurrwl Tlie muscular wall of the bowil was greatlv hjper 
trophiod, clearh showing that the coimIkioQ bod exLvUsl m an mcomplrte state 
for a very long lime flic (wnloncnl coal u w mllamwl and sticky but no pus 
enid 1 1>c seen The patient was so ill that there was no time to atlimpt to tix the 
liowcl to the Uiek wall of tlic aUhimcn Ml tint coul I i>e done was to p! ice it in 
ns Rooil a position as pi»tsiblc, and tlicn to Iwinitigc the ntslomen verv lightlv The 
jwnetal wound was rnpullv closcsl Tlic lastc<J half an hour Tht liowiis 

were frreU opened carlv next morning Ihr patient niaiJe a rnpi 1 nx-overy an I 
remained veil for nvarlt ten } cars after the oj«rralion 

In the case of a hdv ugcil 01 n colosiomy was performed twice within nx vean 
for aohuliis of tin sigmoid loop, ca«.htiro« thecolostomv doscxl sponnneoady 

In another acuti ease, in a mid lie agol r|nleptic the WTittr mudt an entero- 
imaslomoeu, jomms the tiowcl atiovc awl Is low the oli»truelion and using a tube 
pn.'nsed from the anus through the atoms Flic patient has rematned welt fur several 
years 

In other iastanci'i acute obstructiun liau been tided over, cither with or without 
the aid of a rwtal tula pnasi-d up into the ihac «lon when the alslomen hxs lieen 
ojienetl Suhsoiuent rtweefion of tlie affecfcl loop ha« l•ecn casv nrsl »oeces.-ifuL 

The next mast tommon aitc i-. thf circum Occasionally the small 
intestine 13 the jiirt involvtal I kentiun h to Iiliil jxritonitis 

iiiAV wt in either m the twMccl loo]* or in distenilwl Ixiwel aliove tlir 
nhstniction, cspeciallj in the cninim when the si^noid is obslnicted 

Sir Ooorpe Makias* bi'het ca that % olvulus ot the ciecum js far ctiiumonef 
th III is gcnenlly consulefc'd, ftntl hr reconU a tj pic-al and mti noting rase : 
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The patient ws a woman, 67 years of age. During the previous eighteen months 
she had been the subject of four or five distinct attacks of abdominal pain, accom- 
panied by vomiting sufficient^ severe to confine her to bed. Ten days prior to 
her admission to hospital she was seized -with severe pain in the lower abdomen, 
most acute in the region of the umbilicus. Obstruction of the bowels had been 
complete for six days, vomiting had been frequent and neither flatus or feces had 
been passed per rectum. On admission the woman looked anxious and ill ; vomiting 
of dark feculent, smelling fluid was frequent. Constipation was absolute. Her 
tongue was furred but not very dry. Her pulse-rate was 108, and her temperature 
was 97° F. Her abdomen was considerably distended ; the prominence was median, 
and on inspection gave the impression of a tumour rising from the pelvis. It was 
resonant throughout except in the right flank. 

An operation having been decided upon, the abdomen w'as opened through the 
right rectus from just above the level of the umbilicus downwards. A hugely 
ballooned piece of bow'el was at once discloged, occupying the whole field of operation. 
The incision was enlarged, but the distended gut could not be delivered, as it was 
tightly wedged into the pelvis. A trocar and cannula were therefore introduced, 
and a large quantity of gas and liquid feces wms evacuated. The slackening of 
the tumour thus produced aUorved of the hand being inserted into the pelvis beneath 
the sac, and the piece of bowel was brought out. The intestine affected proved 
to be the csecum and lower part of the ascending colon, which was provided uitli an 
unusually long mesentery. The tndst was through half a circle, and involved the 
ascending colon about the centre of its length. The ileum remained viable. It was 
considered advisable completely to empty the loaded bowel, which was then readily 
replaced, the two punctures having been secruely sutured. The patient made an 
uneventful recovery, the bowels acted spontaneously the day after the operation, and 
the stitches were removed from the abdominal wound on the eighth day. On the 
fourteenth day a localised collection of pus was evacuated from the lower part of 
the wound in the abdominal wall, and at the end of a month the patient left the 
hospital recovered. 

Corner and Sargent ^ have collected and analysed fifty-seven cases, 
including their own. They lay stress on the fact that not all the cases 
are acute, but that chronic and subacute varieties exist. Before the 
final complete obstruction, many of the patients suft’er from constipation 
and paroxysms of pain in the right iliac fossa, which may be mistaken 
for appendicular colic because fever is absent. In some cases there is 
a history of a preidous and milder attack of intestinal obstruction. The 
caecum and the ascending colon may be unduly loose, and the mesentery 
of the ileum unduly long, with narrow attachment. Kotation may 
occur upon the root of the mesentery and the superior mesenteric artery, 
upon the lower part of the mesenteric attachment or upon the vertical 
axis of the caecmn and colon. 

In the majority of cases the distended caecum travels upward and 
to the left behind the root of the mesentery and may be found near 
the spleen ; in others it may lie in the lumbar region or fall into the 
true peMs. 

Hilton Fagge in his classical paper on intestinal obstruction described 
two interesting subacute or chronic cases many years ago.^ 

In recent years many surgeons have discovered this condition during 
an exploration for acute or subacute obstruction. It is three times more 
common in males than in females. 

The following points are noteworthy in the diagnosis and treatment 
of vohmlus. It is usual for the abdomen to become enormously dis- 
tended in a short time, and for a hugely distended coil to be ^dsible wdien 

^ Ann of Surg., 1905, xli, 63. 

- Guy's Hospital Reports, xiv. 
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thp abdomen witched /or pmstilsu It not uncommon for tliii 
form of obstruction to follow an injuri ‘ some loop of bowil distcmleu 
with fvcti nnd with a lonj» mesentirj prohnblj becoming siuhlenh 
<li«[tliccd fln<f iinnblc to neover itself It may follovs an abdominal 
ojuntion The writer rtimmbers nncl tsiw operations upon such a case 
ytirs n^o The first was for a nipturecl left tiilnl pregnane) with gra\t 
hamorrhagi the *rccond iraa too jati a few da)'s later for a aohaitiis of 
the sigmoid which hail not betn nplaccd in the pelvis at the end of a 
humetl ojieration \gun this fonn of obstruction has bicu noticed, 
whi-thcr as a mere coincidence or not in iiuiny casts in the insane It is 
probabU due to the pnaalimc of ihronic tonstipition m thi.se patients 

hmall) at the time of treatment Sir F Trevess warning’ must 
aj«a)-s he n.mtmbete J The ndiietioii of a volvnihis does not iisuall) 
remove the nnatonural toniition that lc<l to it The tmtli of this is 
shown ba tbeir tcndinc) to recur 

Ti wi the Lite '!r Grev ‘'mith* do^nOed a oi«e of \olv il nof the smill inteslme 
which TTcurre I A wiik nfltr »l Wi Wn untwnU J hv nh Imimtil nc lion I ntcro 
lonn w»s ihtn iicrformcd nnl the ptlicnt for some timr won a i vll etcr m the 
i>]>cnin. In nlUi \ of tl c pnssa r of fUtas into a I ittk. wl ich he r imei m his i orket 
Vftrr 6om time the di t< n led Itowel lis I so oontri te I th it the iiie of the catheter 
roull lie ili'j'eii'sd wiili Dr fmnev niKtrlA* a civ of loUulis utiich tiiiohrl 
the wlole colon Ittwreii the ileoiTcsl vnlvi anl tie si^inoi) it was reetiried bv 
optnilion A»i murrel neorh thm tear* hler a veonJ rerover^ follonel 


^\^]ltlng * nlates two I'ases of voJviilos of the wliole of the jcjiiuum 
nnd ileum One of tlie patients a boy of 5 was monlmud at the time 
of the ojKration the other a man of U recovered 

Tully ^a»ghul* has colJecteil twenty one eases of volvulus of tho 
small mtestmes seven of these were submitted to operation nnd 
fourtten recovered fn several cases tin difiicultiis were so great and 
the appearances ao piuzimg that the o|)cratora did not recognise the 
condition during the operation The writer operated for volvailua of 
the small intestine developing fourteen jears after colectomy for chrome 
constipation the patient died a month later from granular kidney and 
untiinia 

J B Koberts ^ records a case of volvailua of a part of the ilv.iim com 
pheatmg t)'phoid fever the patient recovered lie also refers to two 
other cases m which the lesion was only discovered at the autopsy 
/Rvsr.i?^ J/j ii/jiarJliej" f ase yidiruJiLs inlloir^ cadiotom,! for a perforated 
typhoid ulcer tho patient recovered from the two operations 

Afaiwuder* discusses volvulus nnd rtcowU a succtssfiil case of resection 
of a V olvailus of the iltum in a patient ageil d5 

I T Stewart* records one case and presents an analysis of eight 
other cases of volvailus of the great omentum but in none of these was 


' Stt* cosre msntionrd by 3If Turner Ur F Hawkins arnl Vfr Stavelf (Lane / 189’ 
u DOV) a CBJe *11 •cevsIiiUv optratini on hy Mr Silrock (f7ni Soe Trim sxnii, 180 
( prercneea arc mntle m iSe JiUrr pajarto wj^tameesatul ratea 0{«'ra(o<l oa abroa J 

• Ojirr Surg u 31H) 

* AMom Surg p. 4./) 

* JakM Uojli lloij Dull Mairb 1893 

* Ann of&urg 1901 xs«x 1030 

• Journ Amfr Med leev: Jlay 1903 
» .^ni o/Surg 1000 Xl 21" 

» Sure (l/'^andObd UcwmUr 1911 

• Joi rn Ainer Uri Mmoc , March 19, l*)04 
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intestinal obstruction diagnosed. In five of tliem the omentum was 
connected with a hernia, and a diagnosis of strangulated hernia was 
arrived at in two of these. Four of the patients were thought to he 
suffering from appendicitis. 

Treatment. A free paramedian incision will be required here, so as to 
enable the surgeon to get at the root of the volvulus, so that he can 
reduce the latter and take steps to prevent its recurrence by fixing, 
draining, short-circuiting or excising the affected loop. The volmlus 
may present at once as a hugely distended coil ; or its twisted base may 
simulate a band and a band may actually complicate the case, as when 
a vermiform appendix is coiled round the root of the twist of the vol- 
vulus.^ If attempts at reduction fail, the volvulus should be emptied 
with a trocar and cannula, with rubber tube attached, near the summit 
of the loop brought outside the abdomen if possible and surroimded 
with gauze packing. I^Tien the loop has been emptied as far as possible 
and the perforation closed with a purse-string suture, further attempts 
at reduction should be made, and they will generally succeed. 

Fixation . — The coil should be fixed to the parietes to prevent recur- 
rence of the trouble. This is best done by suturing the loop and its 
mesentery to the postero-lateral wall of the abdomen. Care must be 
taken not to insert sutures near the course of the ureter or the iliac 
vessels or other structures of importance on the posterior wall. No 
potential hernial cavity or orifice must be made by leaving a gap or fossa 
between the loop and the parietal peritoneum. Shortening or jMcation 
of the mesocolon, as advocated by Prof. Senn, may be tried to prevent 
recurrence, but care must be taken to avoid interference with the blood 
supply of the bowel. 

hir. Maunsell’s method of fixing the reduced caecum by performing 
ajypendicostomy has much to recommend it, for not only is the csecum 
drained of its poisonous products for as long as may be thought desirable, 
but the fistula can be closed practically without risk at any time (seep. 288). 

Valvular ccecostomy drains the caecum better and closes spontaneously 
when the tube is left out. The drained bowel soon shrinks and regains 
its tone. 

Plication of the caecum has been adopted to lessen the size of the viscus 
and prevent recurrence ; ^ but, judging by the temporary nature of the 
results of gastroplication, this does not seem to be a very reliable way 
of preventing recurrence. 

In some cases, small gangrenous areas or grey thin lines may be 
seen ; and these may be inverted, as recommended by Makins.^ In 
some sigmoid cases colostomy may be avoided and early recurrence may 
be prevented by passing a long rectal tube through the anus and well into 
the dilated bowel before the abdomen is closed. If the loop is gangrenous, 
it should be resected as rapidly as may be, and after the contents of the 
bowel above the obstruction have been evacuated end to end anastomosis 
should be performed by direct suture, over a tube draining the colon and 
passing out at the anus. In bad cases Paul’s tubes are tied in temporarily, 
the anastomosis being deferred. 

* Brit. Med. Journ., 1892, ii, 170. 

- Comer and Sargent, Joe. cil. 

“ Clin. Soc. Trans., 1903, xxxvi, 183. 
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I( ttc volvxilus be merely invdncible a temporary artificial anus 
maj be made abo\ e the, tested loop which has been first completely 
emptied and securely closed Although this plan maj be successful m 
some eases it should not be reaorted to until eiery reasonable effort 
has been made to untwist the coil or m patients who are tji extremis 

Resection — In some cises where the volvulus is persistent recurrent 
or irreducible or where a fffical fistula persists excision of the tinsted 
loop 13 the best treatment and whenever possible this should be 
performed during a quiescent period in the absence of distension of 
the dilated and twisted loop and in the absence of obstruction of the 
bowel above 

Lateral anastomosis of the extremities of the loop as advised by 
Braun may bo suitable for some cases Anastomosis between the trass 
\erse colon and the descending loop of the pchic colon may be of service 
III some rare and irreducible cases 

Sir Berkeley Moymban^ records several interesting examples of 
lolvulus especially Case 4 where a recurrent volvulus of the sigmoid 
was successfully resected He also relates a case of compound loltml is 
of the ileum and sigmoid m which the two loops had mtertwmed 

The mortality of volvulus is very high Thus in Comer and Sargent s 
collection of fifty seven cases nineteen recovered and twenty one died 
after operation the remainder died mtbout operation In the records of 
Guy 8 Hospital for the five years 1920 1924 Mr B L Laver found eleven 
cases of volvulus six of the soiall and five of the large mtestrne with five 
deaths a mortality of 45 per cent The mortabty for seven large 
Hospitals for the same period was 51 per cent m 74 cases Quick and 
efficient work and drainage of the distended loop and of the mtostmes 
above the obstruction are very important elements in the success of the 
operation 

IV Gallstones, Intestmal Calculi, &c Gallstones the most common 
of these present cases aery favourable for operation if taken m tune 
owung to the simpbcity of the cause of obstruction and the facihty with 
which it may be usually dealt with but operation has been here too 
often deferred because these patients usually advanced in life and stout 
are not considered well suited to operation from a general point of view, 
and especially because the final attack of intestinal obstruction is mis 
taken for a severe bout of biliary colic with avhich the patient and his 
medical attendant ate generally too famihar Occasionally the stone 
passes and spontaneous recovery ensues The faint hope of this happy 
issue has unfortunately accounted for many deaths from delay Su F 
Treves® states that of twenty cases in which gallstones produced 
defimte and severe symptoms of obstruction six patients recovered 
by the spontaneous passage of the atone and fourteen died unrelieved 
In some cases in addition to lie age sex obesity and habits of the 
patient the history of previoiis mflammatioa m the neighbourhood of 
the gall bladder may help the diagnosis ^lore than two thirds of the 
patients are females and the great majority are over 40 years of age 
In four cases certainly the Cfllcnlos has been felt — the abdomen being 
undistended— before operation But m the majority it is probable that 
' Al^o nal Operal oa» 3rd rd ii 133 
* InMl ObsfriKt p 33o 
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licre, as elsewhere, operation alone Avill demonstrate the cause of the 
obstruction. Although a gallstone, after ulcerating from the gall-bladder 
into the duodenum, may become arrested anywhere in the small intestine, 
it commonly gets impacted near the lower end of the ileum where the 
bowel is narrowest. A stone having idcerated directly from the gall- 
bladder into the colon may get arrested in the narrow sigmoid colon. 

Operation. The following courses ma)’’ be adopted after the stone has 
been discovered by median laparotomy; (1) Try to pass on the stone 
through the ileo-ctecal valve into the large intestine. Mr. Glutton^ 
succeeded in doing this, the stone being situated eight inches above the 
valve, but usually the stone is too firmly fixed. 

Mr. Glutton's case is a very instructive one. The patient, a woman, aged 70, w'as 
operated upon within twentj’-four hours of the beginning of the attack. Fifteen 
months before she had passed a large faceted bOiary calculus, and after her recovery 
from this she had had a swelling in the region of the gall-bladder. This disappeared 
with the onset of the obstmetion. A median incision four inches long hawng been 
made, the stone was readily felt, and though it tightly fitted the lumen of the intestine 
it could bo forced along. As, owing to the early date at which the operation was 
performed, there was no marked difference between the intestine above and below 
the obstruction, the site of the ileo-ca:cal valve was determined by making out the 
ciccum and the appendix. There was not much difficulty in urging the calculus 
in the right direction, but as soon as the valve was reached some considerable force 
nas required to make it pass through. This most successful case strongly supports 
31r. Glutton’s advocacy of an early operation. 

(2) If the stone cannot be ptished onwards, and if it is too hard to 
be broken up by gentle pressure with the finger, it must be removed. 
The loop of bowel containing the calculus is drawm well outside the 
abdominal cavity, surrounded with gauze packs and the stone is dis- 
placed upwards into more healthy intestine if possible. An assistant 
fixes the stone by compressing the bowel above and below it, Avhile the 
surgeon removes it through a longitudinal incision made along the free 
border of the intestine. Care is taken not to lacerate or bruise the edges 
of the wound by trying to extract the stone through an incision which 
is too small. If the intestine above the obstruction is distended, its 
toxic contents must be evacuated through the incision, care being taken 
to hold the latter over a basin well away from the wound. The intestine 
is then thoroughly cleansed, and the incision closed transversely mth 
two continuous sutures of fine catgut (Fig. 222, p. 379). 

(3) If the bowel at or just above the stone be gangrenous, it should 
be resected, and an anastomosis performed immediately after emptying 
the distended intestine above. If the condition be doubtful, any small 
grey area may be inverted and the intestine returned just wdthin the 
abdomen after making a valvular enterostomy. 

(4) In some grave cases without gangrene, a temporary vabnilar 
enterostomy is made to prevent or overcome paralytic distension. 

Mr. S. M. Smith” relates a fatal case of obstruction of the sigmoid 
flexure by a gallstone which had entered the transverse colon from the 
gall-bladder ; the stone was not discovered at the operation. 

Mr. Jlilvard records a similar case, in which he successfully removed 
a large stone from the sigmoid.® 

^ CUn. Soc. Trans., 1889, x.xi, 99. 

- Lancet, 190.5, ii, il74. 

= Ibid., p. 1327. 



Dr Le Conte > liad to re<?ect a pure of gnnj^nons small intestine 
abo\c the stone ^\llIcIl had b«.n fortcd along (jj purgatives after it had 
cau<ic(l injurj and infection of the bowel and its mtventcr> at the site 
of Its ongiinl impaction fndto-end anastomosis was performtd at 
once, but the patient dieil 

Ftognosis rrom the deceptive nature of the symptoms and often 
from the incompleteness of the obstruction deU\ m exploring is fnr too 
common and the septic contents of the obstructed bowel are often not 
removed It is not surprising therefore that the operation is attended 
by a high mortality In Barnard s eight cases? the mortalit} was57per 
cent m Courvoisiers 125 cases it was 4t per cent and of SchncIIcrs 
eighty two cases 56 per cent died In tve s twentj colkcted cases the 
mortalitj was 40 per cent In twenty eight cases at seven hrgt Bntish 
hospitals between 1910 and 1925 the mortality vras 50 per cent 

V Embolism and Thrombosis o! the Mesenteric Vessels or of the 
Abdominal Aorta Mention must be made of the above conditions as 
it is clear from the cases publishcii that though rare they may simulate 
acute intestinal obstruction very closely Tli© explanation appears to 
be that a loop of intestine deprived of its Idood supph by an embolus 
<sr ChmacifOi. kiH faactKimHi A? as ojirrpitfcfj para/yserf as if it find 
been strangled The collateral circulation of the intestines is so poor 
that gangrene nearly always sui»ervenes and often spre ids Sometimes 
however, the circulation is re established allowing spontaneous rtcovery 
after exploratory laparotomy which has cleaHy jiroved the diagnosis 
Instructive cases will be found published by Mr MCartby* and Dr 
^lunro, of Middlesbrough * 

Dr Munro quotes from Gcrhanlt and Kusijmaiil the following diag 
nostio points of these cases (1) A source of origin for the embolus 
(2) profuse hajraorrhage from the bowels (3) severe colic like pains in 
the abdomen (4) rapid reiluction of temperature (j) demonstration 
of an embolus in some of the other arteries (o) palpation of mfarct m 
the mesenteries In Dr Munro s case one of these situated m the 
mesosigmoid could be felt before operation m the left iliac fossa 
Lmbolism is due to valvular disease or atheroma and thrombosis may 
start m any infection especially in the portal area and may spread from 
the portal or splenic veins splenic anaemia sometimes proves fatal m 
this way with or without splenectomy Thu mischief is usually too 
esdensive to admit of surgical interference ff it be limited to the small 
mtcstine, several branches arc usually pluggctl Complete obstruction 
wnth the usual symptoms and much distension develop later on 

The recorded ca«es have almost always ended fatally In several 
cases, however, the portions of bowel and mesentery involved were 
removed with success 

Tyson and Lmington * report a case of re&ection of about a foot of 
gangrenous small intestme the condition being due to atheromatous 
embolism of a branch of the superior mesenteric artery m a woman 
C6 years of age Considerable difficulty was ctpenenccd m getting the 

* Ann of Svrg 190* xx^m 3oo 

* Ibid 1S0> xxxi4 161 

* Laneil 1S90 1 616 

* Ib d 1891 1 147 

* Clin See Trim, 1902 xxxv ii4 
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stitches to hold in the sodden and friable mesentery, and the patient 
died. 

Jaekson, Porter and Qiiinby^ have collected and analysed 21 i cases 
of embolism and thrombosis of the mesenteric vessels. They found that 
blood vas passed per anum in onlj'' 41 per cent, of the cases. In forty- 
.s('ven cases operations had been performed, with four recoveries, or a 
mortality of 92 per cent. 

A review of the pathological appearances indicated that in about 
fifteen of the cases which had not been submitted to operation shoit 
resections might have been performed with advantage. 

Elliot - describes an interesting case of thrombosis of a part of the 
superior mesenteric vein leading to gangrene of a loop of jejunum fourteen 
inches long ; this was successfully resected. The thrombosis came on 
eighteen days after anterior gastro-jejunostomy. J. F. Mitchell^ success- 
fullj'' resected eighteen inches of gangrenous ileum due to mesenteric 
thrombosis. 

Operation. As in all varieties of intestinal obstniction, the only hope 
is in early operation and resection well beyond the disease. Sometimes 
great lengths of bowel have to be resected, but complete recovery may 
follow the removal of more than a third of the small intestine. As a rule 
it is necessary to drain the intestine in these cases either by valvular 
enterostomy or by tying in Paul’s tubes in the ends of the bowel in grave 
cases, deferring the anastomosis for a few days only. 

‘ Journ. Amcr. Med. .^l««oc., .luno and July, 1904. 

- Ann. of Surg., 1905, xlii, 074. 

= Ibid., 1923, Ixxvii, 299. 
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INTESTINAL ANASTOMOSIS AND EXCLUSION 
CLOSURE OF F.ECAL FISTULA AND ARTI- 
FICIAL ANUS. ENTEROPLASTY 

INTESTINAL ANASTOMOSIS AND EXCLUSION 

These operations which are now m common use and of great value m 
suitable cases, we owe to the originality of Maisoneuve and the laborious 
experiments of Senn Their elaboration is lar^Iy due to the work of 
Hartmann Mikulicz SaUer hlonprofit Arbuthnot Lane and others 

Simple Lateral Anastomosis Here a communication or short circuit 
is made between the bowel above and below an obstruction or disease, 
but apart from complete obstruction which is ratelj permanent some of 
the fiecea can still pass through the diseased part for the bowel is not 
divided or occluded In the absence of obstruction the side track tends 
to close unless \ery large for penstalsis directs most of the contents 
along the natural passages {see Fig 213) 

Indicahons (1) ChTontc obstruclion due lo growth either as (n) a 
permanent measure in preference to colostomy when the groivth is 
irremovable or (b) a preliminary step to resection of the groivth Xho 
following cases illustrate (r) and (6) (Figs 213 and 214) 

(n) An old man with in umble growth of the splenic flexure witii peritoneal 
nodules lived o%cr a year after nn anastomosis was made between the transverse and 



1 la 213 Lateml anastomosiaof tcanaverae to ptlvit. 
colon for carcioonsa of splenic flexure nhich was 
removed later Fig 214 and csso (6) ) 

pelvic colons durmg acute ujxin cbronio obstnictiOD The p>vtient was verj com 
forfable and able to continue ius important norl. for oearb a year He ultimately 
died almost painlessly from metastases m the liver In a number of cases 1 hare short 
circuited similar growths at diSeicnt parts of ths colon tVith a growth at the 



370 


INTESTINAL ANASTOMOSIS AND EXCLUSION 

licpatic flexure experience sliou’s tlint a lateral ileo-colostomy does not relieve the 
patient so much as an anastomosis between tbe creciun and transverse colon, for 
j-ome of the contents of the small intestine stil continue to pass into the distended 
c.'ee<im wliich. as Rutherford Jlorison has shown, may ulcerate and perforate. This 
difficulty can he met in another waj- by narrowing or di\nding the ileum below an 

ilco-costomv. . , , 

(t) lady, aged 54, seen in October, 1910, had been suffering from intestinal 
obstruction for ten days ; the vomit was brown and offensive and the abdomen 
rlistended. Upon exploration a carcinoma was found at the splenic flexure of the 
colon. A short-circuit was made between the middle of the transverse and pelvic 
colons. TSvo months later the irrowth rvas removed through an oblique incision in 
the left flank parallel to the intercostal nerves. The swelling had shrivelled con- 
siderably and was easily removed, the ends of the colon near the anastomosis being 
closed without disturbing the stoma. The patient was alive and well six years later. 



Pig. 214. Lateral ana.stomosis with 
.secondary resection of splenic 
flexure of colon (see Fig. 213). 


(2) Chronic obstruction due to other causes such as fibrous strictures, 
1 uberculosis or other disease of the mesentery, or matting and kinking of 
the intestine due to inflammatory affections. 

For extensive tubular stricture due to ulcerative colitis in a J'oung lady, patient 
of Dr. A. F. Hurst at Xew Lodge Clinic, I joined the healthy cfecum to the healthy 
dc.scending limb of the pelvic colon, with the result that spimious diarrhoea with 
f-cvere bleeding (ten or more actions in the twenty-four hours) ceased at once, and the 
p.iticnt made a rapid recovery on a full diet (Fig. 215). 


(3) Recurring volvulus, especially of the pelvic colon. The limbs of 
the loop have been anastomosed, and similarly Gant has joined the pelvic 
colon to the front wall of the rectum for Idnking at the lower end of the 
pelvic colon. It is probable that many troublesome cases of constipation, 
including the so-called congenital dilatation of the colon, may be success- 
fully treated in this way. 


(4 ) Gangrenous bowel The healthy bowel above and below a doubtful 
or gangrenous loop has been anastomosed, while the loop has been either 
excised nr drained and left in a hernial sac. 

(o) knti'ro-anastomosis has been performed to prevent or cure lateral 
regurgitant vomihng. and has been discussed under gastro-jej unostomy. 

(b) Lateral aua.«tomosis has been used as a preliminary step to closing 

a fiecal fistula or artificial anus, but it is not so effective as unilateral 
exclusion. 
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Operation. The amstoraosis is mule as nireacly described at p 153 
(Figs 89 to 97) Direct suture IS by far the best means of union Here it 
IS well to remember that 

(1) The parts to be joined should be as healthy as possible and 
especnlly as reganls their serons surfaces 

(2) There should be no tension upon the sutures therefore only such 
parts should be joined as can be easily approximated inth or without 
mobilisation 

(3) The anastomosis should be made at a suitable distance from the 
obstruction or disease For instance it should not be so near that the 
new openmg is likelj to be imaded bj the growth which calls for the 



Tio 315 L«t«tal snMtomosts Tbo cccuni 
tras joiflwi (o tip fowfr p»rt of the pelvic 
colan for a tubular etneturc CTtendin^ from 
the hepatic flexure to tbe miOdle of the 
peine colon 

anastomosis and it should not be so far from the obstruction as to timiw 
an unnecessary length of intestine out of action for stasis and putrefaction 
to take place 

(4) In all cases the tendency to contraction of the new aperture 
should be remembered and the latter should be made at least tliree inches 
long It should be made espeaally large when joining two parts of the 
colon, where the contents are solid and peristalsis is poor 

(5) '^Tienever possible the parts should be joined together m an 
ISO peristaltic manner , and m any case care should be taken to avoid 
kmlang by jommg the intestines for some distance above and below the 
anastomosis 

(6) Care must be taken by suturing the mesenteries to avoid making 
bands, apertures or other possible sources of future intestinal obstraction 

Unilateral Exclusion Simple lateral anastomosis is not enough in 
some cases, for it is often desirable to ‘ exclude " a portion of diseased 
intestine, so that no faces can reach it to be letamed or cause irritation 
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and pain. Thus in colitis it is desirable to give the diseased part com- 
plete rest. The same is true of some cases of tuberculous and malignant 
disease of the bowel and chronic obstniction of the colon, due to other 
causes. In the absence of mechanical obstruction it has been found that 
the loss of a flushing stream has led to troublesome accumulation in the 
ctecum after complete dmsion of the ileum in ilco-sigmoidostomy. The 
accumulation is partly the dried secretion of the large bowel, but chiefly 
fceces regurgitated from the pehde colon. 

In many cases, this has made it necessary to remove the excluded 
part of the bowel or to perform appendicostomy or valvular csecostomy. 



Fio. 210. Unilateral exclusion. The pioximni 
end of the divided ileum lins been joined to the 
I)clvic colon nnd the distal end closed foi a 
cancerous stricture of the colon. 

Tlie anastomotic opening is not so likely to close when no alternative 
pa.ssage is left. 

Unilateral exclusion involves complete division of the intestine at one 
j)oint above the disease, with anastomosis or implantation of the proximal 
end into the side of the healthy intestine below ; the distal extremity 
may be either closed or drained according to the necessity. It is generally 
closed. For example, the ileum is often divided six inches from the 
ciecvim and the upper segment joined to the colon below an incomplete 
obstruction, while the distal end is closed {see Fig. 216). 

The same effect may be produced by ligating the bowel instead of 
dividing it, and then performing lateral anastomosis between the bowel 
above the ligature and below the disease. The ligature is buried by a 
eontmuons sero-muscular suture, but this is not a good way, the natural 
channel having been re.stored in some cases (Fig. 217). 

Indication. (1) A)lijicml amis e.specially in the small intestine, where 
It lb vital to prevent leakage with certainty and wthout delay. The 
bowel IS divided just above the opening and implanted into the side of 
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in most cases and fm-tlier it is easier and takes less time— a point of 
considerable importance in acute intestinal obstruction. 

(5) Tuhcrcidous disease^ especially of the ileo-csecal xegioiij ^^hen 
the patient is too ill or the disease too extensive and adherent for 

resection. _ _ . . 

Bilateral Exclusion involves two dirdsions of the intestme, one above 
and one below the disease, the proximal and distal ends being joined 
together to re-establish the channel. The ends of the excluded loop are 
inverted or drained at one or both extremities. The distal extremity is 
the best to choose for drainage because peristalsis will help. In case of 
obstruction, however, the fistula should be proximal to the obstruction. 
Appendicostomy or valvular crecostomy may ser\'C to drain an excluded 
c-.ecunr. Without aderpiate drainage the excluded bowel is a source of 



Fin. 218. Exclu'iioii with drainngo of ciofuni into 
polvio colon. 


tionblc and even danger, for it di.stends with mucus or pu.s and may 
peiforatc and cause peritionitis. ^ 

1< or t hc.se reasons bilateral exclu.sion is rarely desirable. As a rule it is 
bettor to Tomoye than to leave a completely excluded piece of bowel- 
but tlic inoUiod is valuable in curing some cases of fistula between different 
pails of the intestine, or between the bowel and another cavity such as 
ho vagina. In some bad cases it is easier and safer to exclude a small 

mo'; ,'ro separate it at the fistula, at least as a temporary 

nua.M.re. dhou the excluded loop is drained through the old fistula 
and may cause no more trouble, but it may become distended with 
muons or pus and have to be removed or permanently drained later on 
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cr possible it is wiser to make provision at the first operation 
for the permanent drainage o£ the excluded part of the bowel. 
Fig 218 18 intended to show an irremovable carcinomatous strjctnre at 
the hepatic flevurc of the colon , the ileum has been divided, the proximal 
end implanted into the trans\erse colon, the distal end closed, and the 
caecum drametl into the peU ic colon, thus avoidmg the need of cscostomy 
Lateral anastomosis of the ileum to the transierse or pehic colon is not 
so satisfactory in such a case because the contents of the deum still pass 
mfo the ea?cum, distending it and causing ulceration and perforation if 
the ileo cff'cal \ live is efficient enough to present regurgitation mto the 
ileum Dnision of the colon between the stricture and the ileo colostomy 
Is to be a\ oided because the colon just distal to the growth may get dis 
tended and burst 


CLOSURE OF F^CAL FISTULA AND ARTIFICIAL ANUS 

Only some of the faeces are discharged through a fistula, but all issue 
from an artificial anus, none passmg through the natural anus Some 
of the points of difference and some of the varieties of unnatural open 
mgs are shown m Fig 21& A fistula is not always on the surface but 
may communicate between the bowel and a hoDow viscus It may be 
congemtal or acquired through mjury, operation, gangrene, suppuration, 
tuberculous or malignant disease 

Before oj)eraUng certain points of much practical importance should 
be considered and first how far any spur or septum is developed The 
more marked this is the less the chance of ciosmg the opening by any 
slight plastic operation such as paring and sutnnng the edges of the 
opening The spur being left behind, the faeces will make their way out 
agam near the sutures, and the longer this condition is allowed to remain 
the more, of necessity will the loner segment of intestine atrophy and the 
more marked will be the diQcrence between the two parts of the bowel 

It is of antal importance to find if there is obstruction anywhere 
below, for if there is the hope of spontaneous cure is remote, and the 
prospects of a simple plastic operation are very poor The presence of 
pus in the fistula is a strong contramdication to any immediate plastic 
operation , it is better either to wait a little longer or, in urgent cases, to 
use indirect treatment by short circuitmg or occlusion Other important 
points are the nutrition of the patient and the condition of the area 
surrounding the wound The higher and the greater the leak m the small 
mtestme the more will the nutrition have suffered and the more urgent 
the need for an early and radical operation for closing the fistula or 
artificial anus 

If gi\eii tune, small ftecal fistul®, when the mucosa is not attached to 
the skm, usually close spontaneously, especially if the fistulous track is 
long and Imed wath granulations, but the higher the fistula the more 
liquid and irritating the discharges and the less dear the channel beiow 
it, the less likely is it to heal Fistulsc of the colon often close, and eaen 
a complete artificial anus with a spur may sink in and close spontaneously 
Formerly the cautery was used to freshen the edges of callous fistula, and 
sometimes this led to healing by granulation. 
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A. Operations for Faecal Fistula, (i) Early Operation. Vahnilar 
enterostomy or cfficostomy, in tlie absence of obstruction below it, usually 
closes spontaneoush’’, often a few days after the tube has been removed. 
A fistula that is not vahmlar, if it leaks freely, often needs early closure 
as soon as it has served its pirrpose. It is easier to close it at this stage, 
for no dense adhesions have formed, no serious changes have taken 
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to tlieaxjs of the bowl The |)3neH! iroiiad ?s almost completelj closed 
usinllj with interrupted piercing sutures of fishing gut No dram is 
pHced near tlie sutured bowel 

(n) Extrapenloneal operation In all these later operations it is most 
important to empty the bowel above and below the fistula and to feed 
the patient on a diet leaving little residue for two days before the opera 
tion The skin should be made as healthy as possible by dressing with 
suitable protective ointments or the application of a fenestrated rubber 
apron fixed near the edges of the fistula with rubber solution or the 
introduction of an effective tube to conduct the discharges away 

Extnperitoneal operations often failed especially when the fistula 
was m the small intestine partly because the separation of the edges was 
not free enough owing to the operator a dread of opening the peritoneum 
and chiefly because serous surfaces could not be apposed Grcig Smith 
tried to got over these difficulties by wider dissections \n elliptical 



Tig 2‘’<i Exlrtpentonfal closure of J»<al fij.tola The hor zontal I ne« eho 
the cour e of the n o s n| r| mob 1 se the pnr etal per toneum 

incision IS made passing near the maigins of the fistula and continued 
upwards and dovrawards for about two inches The edges of the fistula 
are thoroughly separated and securely sewn together to prevent leakage 
dunng the following stages The extremities of the incision are deepened 
until the extrapentoneal fat is reached and the parietal peritoneum 
IS separated from the abdominal wall all round the fistula for at least 
two inches (see Fig 220) This step will be best earned out by com 
mencmg the separation at the extremities of the incision which are most 
remote from the fistula and worlnng towards the latter In this way 
the proper layer is more easily and safely found The bowel with the 
loosened peritoneum can now be lifted out through the incision m the 
panetes If there is any difficulty m doing this a bttle more detach 
ment will make it easj The fistulous track is now cut away dovra to 
the level of the bowel and the opening in the latter is closed wath con 
tmuous Connell and Cushing sutures of fine bnen thread The Ime of 
Suture must be transv erse to the axis of the bowel so that the lumen 
of the latter is not narrowed This is especially important when the 
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opening is a large one {see Fig. 221). The intestine and peritoneum 
are now replaced and the parietal incision closed. This method may- 
fail from want of removal of unhealthy tissues around the fistula. More- 
over, the extraperitoneal fat and the fibrous external surface of the 
parietal peritoneum are poor substitutes for serous surfaces which unite 
more quickly and more securely. Narrowing of the lumen, either from 
kinking, pre-existing spur or improper inversion, may also defeat the 
object of the operation. MTien any doubt exists it is better to open the 
peritoneum freely, so that serous surfaces can be apposed, the bowel 
thoroughly examined and also clamped to prevent leakage. 

(iii) Intra'peritoneal closure without axial resection. The preparation 
and preliminary steps are the same. The fistula having been securely 
sewn the incision above and below it is deepened and the peritoneum 
opened well away from the fistula. The parietal incision is carried 
towards and around the fistula until the bowel is free. Care is taken as 
the fistula is approached on account of adhesions to neighbouring coils. 



Fig. 221. E.xtraperitoneal closure of fecal fistula. Two layers of suture are shown 

closing the bowel. 

which may be flat, kinked and difficult to avoid. The bowel and mesen- 
tery are examined to decide whether a partial paring or complete axial 
resection is the most suitable. If a satisfactory local operation can be 
done it should be chosen, for it is safer than axial resection. On the 
other hand, if healthy serous surfaces are difficult to obtain without 
excising a considerable area of the bowel wall, so that kinking or spurring 
is likely to occur when the large wound thus made is closed, it is better 
to resect. Sometimes a definite stricture below the fistula has to be 
excised. MTien paring is adopted the affected loop is brought out and 
packed off with care. Its contents are squeezed up and clamps are 
applied. The suture is removed and the edges of the opening arc pared, 
the incision being made through healthy tissues ■\\’ith a good serous 
surface. The margins are picked up with two tissue forceps which serve 
to make the wound transverse to the axis of the bowel. Two continuous 
sutures of fine catgut are inserted. The first is a Connell suture and its 
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knots are placed within the lumen of the bowel The second is a Cushing 
serous suture which bunes itself better than a Lombert In this way 
narrowing of the channel is avoided (see Fig i2’) With small ope ning s 
especially m the large mtestme there is no need to make the suture Ime 
transverse If the opomng is a very long one sewmg it up in the traus 
V erse direction may lead to kmking and excessive tension upon the suture® 
The surface is cleane I with moist swabs the packs are remov ed and the 
coil IS returned to the ahdpiuen if possible well aw ay from the wound an I 
amongst other coils If this is not practicable as in the 'arge mtestme 
the omentum or appeiidiCM epiploic-e are brought over the suture line 
IMienever possible the parietal wounl is closed m lajcrs so as to prevent 
the formation of ventral herma 

(iv) Closure b j compl te resection This is sometimes necessary for 
fecal fistula and far more frequently for artificial anus Alakms per 
formed the first successful operation of this kmd in England m 1881 ^ 
The «lall with which the operation was performed was only equalled by 
the thoughtfulness with which it was planned 



opening n clceed by a Connell suture C The Ca hing or serous suture s shown 

The first steps of the operation ate the same as already described 
and the details of resection and union have been described m Chap XX 
Axial union is as a rule the best but when there is any difficulty one of 
the other methods may be adopted 

(v) In certam cases the methods already deacnhed may not be applic 
able or suitable and m these short circuiting or exclusion may be safer 
although they may appear at first to be less satisfactory than direct 
treatment of the fistula The writer has foun I this method v ery satisfac 
torj when a fecal fistula or artificial anus in the small mtestme has led 
to rapid wastmg wath exconation of the skin A wound at some distance 
from the fistula is cleaner and fewer adhesions are to be met so that 
the operation can bo completed with greater speed and also with more 
certamty of healmg of the bowel and panetes because the tissues to 
be sewn are healthier 

X isi 


St Thomas s Bosp bd Etporis 
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The following is a good example of this : 

A 1 ) 03 ’', aged 10, had acute intestinal obstruction follo'vving appendicitis, and 
when seen m extremis all that could he done was to make an enterostom 3 ' in the 
distended ileum above a mass of adhesions. The fistula would not heal, and some 
three weeks later, when the bo 3 ' was wasting away, the abdomen was re-opened 
in the hope of removing the cause of obstruction. This hope proved vain, for the 
lower two feet of ileum and cascum were hopelessly adherent together and to the 
pelvis. Therefore the ileum was divided just above the fistula and the obstruction, 
a small piece of bowel, including the fistula was excised, the cpccal end was tied 
and inverted, and the proximal end was implanted in the upper part of the sigmoid 
colon. The anastomosis and the stump were placed amongst neighbouring coils 
of small intestine and the abdomen was closed. The boy did very well, except 
that occasionally he had attacks of diarrhoea due to accumulation of scybala in 
the csecum. Large enemata and saline purgatives alwa 3 ’s gave prompt relief. 
Five 3 'ears afterwards the patient was seen quite well and strong, and free from all 
abdominal S3’mptoms. 

Tuberculous disease with fistulae, especially common in the ileo-c8ecal 
region, may be too extensive and adherent or tbe patient too feeble for 
resection to be contemplated. Unilateral or bilateral exclusion may then 
be resorted to and may give much relief if not a complete cure ^ (p. 371). 

A fistula in the lower part of the caecum is best closed by excision 
of the greater part of the caecum and suture, without interfering with the 
ileo-caecal valve. Duodenal fistula, occasionally following perforation 
of an ulcer, is best treated by gastro-jejunostomy with occlusion of the 
pylorus, although temporary jejunostomy is sometimes all that can be 
done in the marasmic subjects of tliis high fistula. Fistulae between the 
small intestine and the vagina or bladder may be treated by detachment 
and plastic repair of the opening thus left ; sometimes bilateral exclusion 
is safer, and the small segment of bowel atrophies and ceases to discharge. 
Fistulffi between the pelvic colon and the bladder, often associated with 
diverticulitis, are best treated in a similar way, generally after a pre- 
liminary colostomy for safety. Sometimes the affected part of the bowel 
is resected at the same time as the fistula is closed, hlalignant fistulae 
between the pelvic colon or rectum and the bladder are best treated by 
colostomy with a good spur. 

B. Closure of Artificial Anus. As long as there is a well-marked or 
complete spur there is no hope of spontaneous cure, and but little prospect 
of success from any plastic operation short of resection. When the 
artificial anus is low down, and especially in the large intestine, some time 
can be devoted to the abolition of the spur. Sometimes the affected 
piece of bowel sinks in of its own accord, the spur recedes and the opening 
closes. The pressure of a truss is very rarely successful and is usually 
painful. The spur may be destroyed by means of Paul’s enterotome, 
which grips and exerts spring pressure upon the spur. The pressure can 
be increased at will by means of a screw, and the instrument bites through 
in three or four days. The kentotribe of Von Mickulicz exerts more 
gradual elastic pressure and takes several days longer. A similar instni- 
nient may be used to make a window through the base of the spur when 
the two pieces of bowel are in contact for some distance from the aperture. 
This makes the subsequent operation for closing the fistula much easier 

I Jlr. Rougliton (Lancet, 1902, ii, 1128) fehowed a man before the Harvcian Societ 3 ', 
in vhom he had anastomosed the ileum to the ascending colon for tuberculous fistula 
of the caocum. Xo faecal discharge came through the fistida, which remained open. 
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and often makes a resection nnneces'^ty This is the usual method used 
so successfully bj Jlr Paul after resection of growth of the large intestine 
He aluajs sews the two parallel tubes of bowel together at the time of 
the lesertion, so that the subsequent use of the entciotome is easy and 
unlikely to grip another piece of intestine (Fig 201 A and B, p 320) 

The late Sir tlitchell Banka * used the following simple and ingemous 
method, and when the septum or spur is not well developed it maj be 
expected to succeed Into an artificial anus in the groin after a strangu 
lated femoral herma he introduced a thick piece of rubber tubing pushing 
one end up and the other down the bowel It was secured by a silk 
suture brought out of the 6stu(a The elastic pressure of the tubing 
pressed the spur back and allowed the fames to turn the corner and enter 
the bowel below the fistula At the end of seven weeks all the f®ces 
passed by the rectum and the sinus in the groin healed vnthm three 
months This is a tedious process but a sife one It is most suitable 
when the artificial opening is low down and the spur is incomplete It is 
often valuable as a preparation for a radical operation, for it serves to 
prevent atrophy of the lower bowel and to give us mformation concerning 
the latter especially when the artificial anus has been made to give rest 
for ulcerative colitis If the fieces upon reaching the rested bowel again 
cause recurrence o! symptoms it is clearly too soon to attempt to close 
the artificial anus It is always a dangerous and troublesome business 
to close an artificial anus in these cases One of the operations already 
desenbed under fcccal fistula may bo tried and nn\ succeed if the spur 
has been abolished Bescction or short circuiting has to be adopted if 
the spur cannot be removed cither by prcbmiDary treatment or at the 
operation 

The following is an example of short circuiting for artificial anus 

Tlie writer excised the lower two feet of the ileom for gangrene resulting from 
volvulus ahove a mass of adhesions followiot « bad attack of appendicitu treatcrl 
conservntivelj The pehas was full of foul \t hen the c'etal end of the ileum 
had been invacinated the operation bad to be aliandoned as tbc patient seemed to 
ledvins A Pauls tube was bumedlj tied into the open end of the ileum After 
repeated infusions and constant attention b^ the clinical assistant Dr Darke, 
the patient rallied Sixteen dijs later she was utterly miierable from the intolerable 
irritation of her abdomen b> fre<)uent discharges td the aend contents of the smaU 
Intestine She was w-astin,5 rnpidb A rubber tube was passed into the fistuh 
for several inches, the hstula and raw surface werecoverwl and an locLsion was riiado 
far above and to the left of the original wound The part of the ileum containing 
the tul>e was imraediateb identified, tied, clamped and cut across I etwren the 
hcaturc and the clamp after packs liad been placed The Lgatured terminal end 
was invaginntetl with two purse afnng sutures and the proximal end was implantcil 
into the first part of the transverse colon The whole operation was completed 
within fifteen minutes because tlic patient wnaso verj ill She made a good recovery 
and two jears liter had another tobv (the ninth) at the age of forty sis although 
it hatl seemed that such extensive adhesioiM were hkeh to l>e present in the pelvis 
aa to render the abdominal ostia impervious Some tune later t) e blinded test tube 
like piece of lower ileum turned inside out and iwolapMtl This was excised 


ENTEROPLAS'n 

This term lias been given to nn operation for the relief (short of 
re-section) of strictures of the intestine behevtd to lic innocent It is 
’ Clin Notts p 01 
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based upon the operation of pyloroplasty wMcb used to be performed for 
stenosis of tbe pylorus and tbe first part of tbe duodenum following upon 
simple ulceration. 

Innocent intestinal strictures are very rare, but they may follow injury 
or operation, or tbe bealing of tuberculous ulcers of tbe small or large 
intestine, or they may foUow dysenteric ulceration of tbe latter. Sargent ^ 
bas related three cases of stricture of tbe small intestine following strancm- 
lated bernia. Mr. Sargent also presented a Table of eighteen collected 
cases, including bis o-wn. In six of these there were two strictxrres, and 
most of tbe single strictures were extensive and not annular. In six no 
operation was performed ; in two enteroplasty was performed successfully, 
one by MoUard and Bernay and tbe other by Abbott. 

Primary resection was successful in three cases, and secondary 
resection after a preliminary enterostomy succeeded in another case 
(Alexis Thomson). Enterostomy failed to save three late cases. Lateral 
anastomosis was successful in one case. One patient died of peritonitis, 
although the anastomosis did not leak. 

Operation. The late Mr. H. W. AUingham’s two cases of enteroplasty 
were the first to be published.^ In each case the stricture was divided in 
the following way : The bowel having been drawn out, shut off with 
sponges, and clamps applied above and below, the bowel and stricture 
were divided longitudinally for three inches on the side of the gut opposite 
to the mesenteric attachment. Each lip of the longitudinal incision was 
seized at its centre, pulled apart so that at first it gave the appearance 
of a diamond-shaped opening, and then, by further pulling, in the same 
direction, the original longitudinal incision was made into one transverse 
to the long axis of the bowel. The opening was then closed by two 
continuous sutures (Eig. 322, p. 379). 

In any case of stricture of the large intestine, unless there is some very 
strong evidence in favour of its innocency, it is safer to excise it, for the 
chances in favour of carcinoma are enormous. In many cases of stricture 
of the small intestine, enteroplasty, however ideal it may seem, may not 
be suitable on account of the existence of multiple strictures, or extensive 
ones. Moreover, active ulceration at the site of the stricture is common, 
and this may persist and lead to reformation of the stricture. It should 
also be borne in mind that carcinoma does occasionally occur in the 
small intestine, and even in comparatively young people. In other cases 
of acute following upon chronic obstruction, the bowel may be so damaged 
that enteroplasty is out of the question, and resection or enterostomy has 
to be adopted. 

Sargent draws attention to the risk of spur formation at the mesenteric 
attachment in performing enteroplasty. In most cases lateral anasto- 
mosis undoubtedly offers a better prospect, because it can be made 
between healthier and more movable parts of the intestine which can be 
more easily delivered and packed off during the operation. Enteroplasty 
is a good and simple operation for fibrous, annular, mobile strictures of 
the small intestine. 


^ Ann. of Surg., 1904, .x.\:xix, 733. 
‘ Lancet, 1894, i, 1550. 
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OPERATIONS FOR APPENDICITIS. INFLAM- 
MATION OF MECKEL’S DIVERTICULUM. 
PERFORATION OF TYPHOID ULCER. 
DIVERTICULITIS OF THE COLON 
OPERATIONS FOR APPENDICITIS 

Appendicitis is most difficult to classify into different forms, for tie 
\nneties and degrees of inflamma tion of tlie appendix merge imper- 
ceptibly mto each other No one can foretell at the beginning of an 
attack hat course the disease ja going to take, for at any moment a simple 
appendicitis may be complicated by perforation and spreadmg peritomtis 
lie espenence of a large number of operations at all stages of the disease 
teaches us that it is impossible to diagno<'c the exact condition of the 
appendix and peritoneum before the abdomen is opened It aUo teaches 
us that the condition of the parts does not vary at all accurately -with the 
duration of symptoms, although it is certam that the earlier an operation 
IS undertaken the more likely is the disease to be limited to the appendix 
and the result of operation to be good However, it is convenient to 
attempt a rough classification before discussing the important question of 
treatment 

(1) Smple AppeniiCiUt Here the inflammation is limited to the 
appendix There is bttlc or no inflammation of the peritoneal coat and 
no infection of the peritoneal cavity, although there may be a little serous 
effusion Each attack damages the appendix a little more and leaves 
its lumen more obstructed by contraction or kinkmg, and often calculi 
form inside 

(2) Appendical Colic Here the appendix is obstructed at mtervals 
by kinking of its wall or, more commonly, by some foreign body withm 
Attacks of colic lasting from a few minutes to a few hours develop and 
these may be associated with nausea or vomitmg These attacks are 
commonly called " bilious attacks ’ They are rarely accompanied by a 
ri'^e of temperature, for there is bttlc or no inflammation, but the appendix 
is tender dunng the attacli^ the pam is not often limited to the nght 
ihac fossa, but is often epigastnc or urabibcal, probably due to reflex 
spasmodic contractions of the stomach, or of the ileo cjecal sphmeter 
obstructing the small mtestme 

(3) Chrome Appendicitis A chronic inflammation of the appendix, 
ivithout fe% cr or defimte acute attack^ is quite common and causes chronic 
indigestion, frequently thought to be due to unsuitable diet In more 
severe cases gastric or duodenal ulcer is closely simulated There may 
be no pam m the right ihac region, although tenderness is generally noticed 
there dunng the “ mdigestion ” 

(4) Appendicitis tilth a Localised Abscess 

(5) Appendicitis with Spreading Pentonitis 
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Severe inflammation with perforation or gangrene of the appendix may 
cause either a localised abscess or spreading peritonitis. Usually the pus 
is localised at first inside or near the appendix, but it either gradually or 
suddenly invades more and more of the general peritoneal cavity. The 
sudden onset of a diffuse peritonitis is nearly always due to the rupture 
of an abscess which, while localised, often gives few signs or symptoms. It 
is a mistake, unfortunately a common one, to think that a peritoneal 
abscess once localised always remains so. It is common for an appendical 
abscess to leak into the pelvis ; a retrocsecal abscess often leaks down- 
wards and inwards behind the caecum ; but it often bursts on the outer- 
aspect of the caecum and travels obliquely downwards and inwards over 
its external aspect — the line of travel being plainly \dsible as a greyish- 
yellow streak. For a time the pus may be localised in the pelvis by the 
pressure of gas in the small intestine, rarely by frail adhesions, but as it 
increases in bullc it ascends into the left iliac region and later into the left 
loin and amongst the coils of the small intestine. It is common to find at 
an operation : (a) a slack abscess of some days’ or a week’s duration about 
the appendix, containing thick yellow or brown offensive pus ; (b) a yellow 
streak leading from this to a collection of sero-pus in the pelvis ; (c) a free 
serous sterile and bactericidal effusion in the general peritoneum. 

In later cases there may be sero-pus in the lower half or two-thirds 
of the abdomen. In a few neglected cases the pus is everywhere, even 
between the liver and the diaphragm. 

A high appendical abscess often travels upwards to the right kidney 
pouch below the liver and occasionally between the liver and diaphragm. 
A retrocolic abscess sometimes causes cellulitis of the retroperitoneal 
tissues of the loin, which may extend upwards as far as the pancreas and 
duodenum, or inwards to the iliac vessels. 

Appendicitis usually recurs, for each attack leaves the appendix more 
damaged and more liable to obstruction. Very severe attacks, especially 
those associated with prolonged suppuration, may occasionally destroy 
the appendix or lead to the discharge of a calculus so that recurrence is 
not so common after grave attacks of suppuration. It is, however, an 
error to think that suppuration is a safeguard against recmrencc, for the 
only safeguard is the actual removal or destruction of the appendix — a 
matter not wisely left to nature, for the latter is clumsy, dangerous and 
uncertain in its attempts at radical treatment. 

WHEN IS IT WISE TO OPERATE FOR APPENDICITIS? 

A. Early in the Attack. In 1925, ^ 2,862 deaths in England and 
Wales were certified to be due to appendicitis, an increase of 326 
since 1913. In the United States of America “ over 11,000 deaths 
from appendicitis were recorded in 1920. A great many more arc 
due to the numerous complications and scquela3 of this dread disease, 
without the primary cause being recognised. This waste of life is 
all the more lamentable because the victims of the disease are mostly 
young people whose life work has hardly begim, over 50 per cent, being 
under twenty years of age, and because timely operations v-ould save 


* Registrar-General’s Report. 

“ W. D. Gatoh and D. C. Dunnan, AnnaU of Svrgcry, 1924, lx.\ix, 802. 
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the great majonty How can this tragic waste be prevented * Chiefly 
by the better education of all concerned, resulting in earher diagnosis 
and better treatment Many lives can be saved by the earlier recogni 
tion of minor attacks — too often called “ bilious attacks,” which so 
often precede the graver ones These should be regarded as warnings of 
greater trouble to come Appendicitis is by far the commonest cause of 
abdommal pain, with “bihoua attacks” or “indigestion,” especially in 
young people , the appendix is usually tender in these attacks and, if bo, 
it ought to be remoaed at a small nsL before a senoua attack of acute 
appendicitis develops Delay is the one great cause of death, and for this 
Ignorance and apathy are chiefly responsible The public, and especially 
those in charge of children, should be taught that severe abdommal pam is 
a serious symptom dexnandmg the immediate attention of a medical man 
and not the administration of a purgative 

AVhen he sees such a case, the doctor must do everything possible to 
arrive at an early diagnosis, and meanwhile put the patient to bed allow 
nothing to be given by the month, and forbid all purgatives for intestinal 
peristalsis tends to mcrease and spread the inflammation If he suspects 
acute appendicitis he has the grave responsibility of deciding without 
delay if an operation la necessary An immediate consultation with a 
surgeon is indicated m aU auspicious cases 

Osier, in his standard work, The Principles and Practice of Medicine,^ 

IVTltOS 

“ Gradually the profession has learned to recognise that appendicitis 
IS a surgical disease In hospital practice the cases should be admitted 
directly to the surgical wards Many lives arc lost by temponsmg The 
general practitioner does well to remember — whether his leanings bo 
toward the conservative or the radical methods of treatment — that the 
surgeon is often called too late, never too early There is no medicinal 
treatment of appendicitis There are medicines which wiU allay the pam, 
but there are none capable in any way of controUmg the course of the 
disease Operation is indicated in all cases of acute inflammatory 
trouble m the csecal region, whether tumour is present or not when the 
general symptoms are severe, and tohen at the end of trvehe hours, or eien 
earlier, the features of the case point to a progressne lesion The mortahty 
from early operation under these circumstances is a ery slight ” 

Personally I firmly bebeve it is wise to get a good surgeon to operate 
whenever practicable m ewry early case as soon as the diagnosis of appeiidi 
alls IS made or strongly suspected, and the sooner the better, if possible within 
twel\ c hours 

This 13 by far the best way to avoid dangerous and troublesome com 
plications, and it is to be remembered that appendicitis is dangerous only 
when the infection is allowed to spread beyond the appendix and to give 
nse to serious complications, which must take some time to develop and 
are therefore preaentable 

Darlj operation saves the patient a great deal of pam, misery, time 
and money and relieves the medical attendant of much anxiety That 
it saves time and money is clear, for if the patient gets over the attack he 
will have to he up again ilurmg the (^ration deferred until the interval , 
in this ivay the time of disablement and the expense are usually more than 
• 8th IwJition, 1920 p 537 
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doubled. If suppuration develops, and an operation becomes absolutely 
necessary late in the attack in spite of conservative treatment, the patient 
may be laid up for weeks or even months. On the other hand, early opera- 
tion abolishes the need of drainage and avoids the risk of hernia or sub- 
sequent intestinal obstruction. In the early stage, especially in the first 
attack, the operation is nearly always easy, becaiise adhesions are few 
or soft, and it is nearly, if not quite, as safe as an “ interval ” operation ; 
but no one can foretell the end of any attack of appendicitis imder con- 
servative treatment. No disease is more treacherous, for what may 
appear to be a mild attack frequently ends in perforative peritonitis or 
death. No one can say what is going on in the appendix or peritoneum 
until the abdomen is opened, for it is common upon exploration for slight 
symptoms to find a tense gangrenous appendix. The lull that often 
follows perforation is particularly deceptive, free pus being found some- 
times in a supple abdomen, especially in children, or in women during 
pregnancy or soon after laboiir. 

Nothing but early operation can remove the cause or set a limit to the 
spread of infection. 

Various authorities give the mortabty of appendicitis under modem 
medical or expectant treatment as from 8 to 12 per cent. At the London 
Hospital the mortality of 341 late cases treated by medical treatment and 
delayed operation was 3'6 per cent., but this can be reduced below 0'5 per 
cent, by operating at the earliest possible moment. I have not lost a single 
patient operated upon within twenty-four hours ; and, as shown by 
Dr. Mutch,^ there were no deaths from the operations of many surgeons 
within the same interval at Guy’s Hospital during the four years 1906- 
1909. At the London Hospital^ during the years 1920-1923 inclusive 
there were 221 operations within twenty-four hours of the onset of symp- 
toms with a mortality of only 0'9 per cent. There is no need to labour 
this point, for the experience of surgeons all over the world has conclusively 
proved that the mortality of early operations for acute appendicitis is 
very low. 

In a good many cases, perforation of a pyloric or duodenal ulcer, 
inflammation of Meckel’s Diverticulum, suppuration of the gall-bladder, 
intestinal obstmction and mptured tubal fcetation have been mistaken 
for appendicitis, and the resulting delay in treatment under the conserva- 
tive regime has usually been serious. Early exploration enables the 
surgeon to discover his error and to treat these grave conditions while they 
are in a hopeful stage. Although a mistake in diagnosis is occasionally 
made, the abdomen is rarely opened for a supposed appendicitis without 
revealing some other acute disease calling for immediate surgical treat- 
.ment. A blank laparotomy is better than overloolring appendicitis. 
sincJs particularly important to remember the possibility of mistaking 
from app^ioli infections, especially of the right kidney, for appendicitis, 
due to the mOf pregnancy is also important to bear in mind, 
vuthout the primaf ’^rgeon is not available it is better to adopt the Oschner ^ 
aU the more lamentable and to keep the patient at absolute rest on rectal 
young people whose life woij&outh until the symptoms are abating. Above 

vmder twenty years of age, ana-®'”'^ 

° ’ T910, xlix, 107. 

* Registrar-General’s Report. 

- W. D. Gatch and D. C. Dunnan, Ann 
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all, neither sedatives nor puigatrves should be given An operation must 
be imdertaken if signs of localised abscess or pentomtis develop 

The follomng symptoms and signs stnmgly suggest acute appendicitis 
Acute pain in the middle of the abdomen sometimes well above or e\ en 
to the left of the navel, perhaps settlmg m the right ihac region , super 
ficial and deep tenderness and rigidity in the latter situation or, failmg 
this, lower toward the pelvis or higher toward the lorn where the appendix 
may he The thighs must be flexed and the body supme and at rest while 
this most important sign is sought Sometimes the pam and tenderness 
may be pelvic Occasionally the appendix or abscess may be feelable 
either m the nght ihac fossa or in the pelvis from the rectum or vagma 
There are anorexia nausea, and often vomiting m the early or severe 
stages The temperature is nearly always raised, the face is frequently 
flushed, the tongue furred and white, and the pulse is qmckened, often 
hoimdmg The pam is often so intense as to prevent sleep The bowels 
are usually constipated, but there may be early diarrhoea especially if the 
appendix is in the pelvis Frequent and pamful micturition also indicate 
a pelvic appendix All these symptoms and signs may abate when the 
appendix perforates and tension is reheved This lull m the storm deceives 
the unwary, but it is often followed m a few hours by signs of spreading 
pentomtis Leucocytosis is usually present, and is of considerable value 
m the diagnosis of doubtful ca^es, especially when a localised deep abscess 
has developed m an obscure situation such as high up and far back in 
front of the sacrum or behind the ascending colon 

Senoria Complieationa whicb can be avoided by eaxly Opeiation. 

Spreading Pentomtis Frequently durmg an early operation a gan 
grenous distended, but still shiny appendix is discovered ready to per 
forate at any moment No one can say with any pretence of accuracy, 
what the condition of the appendix may be until the abdomen is opened, 
and to wait is bound to be disastrous m many cases Although the 
appendix may perforate withm twenty four hours or less it is rare to find 
diffuse pentomtis at that time A local collection of sero pus near the 
appendix or in the pelvis is infinitely more common At first the pus is 
not limited by any adhesions, but only by gravity and the elastic pressure 
of the flatulent mtestmes, especially the cxcum The effusion mcreases 
more or less rapidly according to the virulence of the infection and the 
rescti'<s^ d tb& stoisss^, five 

small to flood the peritoneum, therefore appendicular peritonitis is 
commonly of the spreading or creepmg type Usually the extraaasation 
from the perforated appendix is fou^ m the right ibac fossa, often behind 
the csecura As the effusion mcreases it overflows into the pelvis, especi 
ally if the patient walks about When the pelvis is full unless limitmg 
adhesions have formed, the flmd nses to the left iliac fossa, left lorn and 
amongst the coils of small mtestme In very late cases the pentomtis may 
he general, pus being discovered above the spleen and liver At any 
stage limitmg adhesions may isolate a localised abscess, but with increas 
ing tension this may burst and flood a large part of the peritoneum Our 
atm should always be to operate before the appendix perforates and thus 
to avoid either localised or spreading infection of the peritoneum ^\Tien 
the pentoneum has become infected the sooner an operation is performed 
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tlie better, for the early removal of tbe source of infection and the 
extravasation nearly always arrests the spread of the disease. 

Localised Abscess. It is much better to operate before an abscess can 
have time to develop. I am well aware that this is not always possible 
because patients often do not send for their doctor until an abscess has 
already formed. There are instances of subacute attacks in which 
patients continue to work until an abscess or peritonitis develops. The 
dangers of an appendical abscess are chiefly due to its liability to rupture 
into the peritoneum, causing spreading peritonitis. Many of the cases of 
peritonitis are of this grave secondary type. During the operation for 
appendical abscess it is often noticed how frail are the adhesions that 
separate the abscess from the abdominal ca\dty, so that any unusual 
exertion, an enema or the natural increase of tension may lead to rupture 
into the peritoneal cavity at any moment. In more fortunate cases 
the abscess may burst into the intestine, and the patient may get well 
soon after this ; but it is a mistake to think that such a patient is not 
liable to future attacks. An abscess may burst into the urinary organs, 
possibly leading to cystitis and ascending suppurative nephritis. An 
abscess may form in the pehds and lead to permanent damage to the 
important structures placed there. Residual abscesses may form at some 
distance, such as subdiaphragmatic abscess, which is still attended by a 
high mortality. 

Empyema and other Pulmonary Complications. There is little room 
for doubt that infections of the lungs and pleura are mostly embolic, and 
that the liability to them increases with the duration of the appendicitis. 
It is a fact that these complications, and especially subdiaphragmatic 
abscess, are far less common in patients treated by early operation. It 
stands to reason that, with the continued presence in the abdomen of an 
inflamed appendix with infected blood-vessels in communication with the 
portal vein, portal pyaemia is much more likely to occm than if the appen- 
dix is removed at once. IMoreover, a suppurating appendix is a constant 
source of general blood-poisoining. 

Intestinal Complications. Intestinal adhesions with secondary intes- 
tinal obstructions and also faecal fistulae are far more likely to develop 
in neglected cases. Moreover there is some evidence to show that chronic 
constipation in many cases dates from a severe attack of appendicitis, 
followed by contracting adhesions. 

Hernia. By operating very early the risk of hernia is greatly reduced, 
for the abdomen can be completely closed in the majority of cases mthout 
endangering the life of the patient. In this respect, these early cases are 
in striking contrast with those for which an operation has to be performed 
later for spreading peritonitis or large abscess, when it 'is necessary to 
drain the abdomen for a few days at least. 

B. Late and Suppurative Cases. It must be allowed that although an 
operation at the earliest possible moment, within twenty-fovu hours, is the 
safest and best treatment for appendicitis, it is often impossible to get this 
done for various reasons. Poor patients often do not ask their doctor to 
see them until they are getting seriously ill and have tried in vain all their 
homely remedies, more especially a variety of purgatives. A competent 
surgeon may not be available, the diagnosis may seem doubtful or a 
patient may at first refuse operation. But if the advantages of early 
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Operation etc piopcily appieciated by tbe jnibbe and by tbc rank and 
file of the medical profession it is certain that there would be less delay 
In late cases, after thirty six or forty eight hours, it is best m a few 
selected cases to try’ conservatne treatment, m a hospital or nursmg- 
home near the surgeon, and to keep an hourly record of the puke and 
temperature The patient is pKc^ in the Fowler position and given 
nothing but water by the mouth If the attack subsides — as it does in 
about two thirds of such cases — the appendix can be removed when all 
signs and symptoms have disappeared If, on the other hand, the pulse 
and temperature do not subside and the local condition gets worse or a 
localised abscess forma, an operation is undertaken without delay 

Love ' found the mortality of these deferred operations to be about 
6 5 per cent , which compares very favourably with that of operations 
carried out on the third or fourth day, which is over 10 per cent 

J B Deav er and J A H Magoun,^ lu a rcvaew of 5,488 appendicec 
tomiea at the Lankenau Hospital, found that the mortaUty was reduced 
to 4 2 per cent m the jears 1915 1919, due to the adoption of the ex 
expectant treatment for selected cases first seen after thirty six hours 
all cases were operated upon at once, between the years 1901-1905, 
the mortabty was 10 5 per cent In my wards at Guy’s Hospital it has 
been the rule to operate upon all cases of acute appendicitis as soon as 
possible after admission and not to refuse or defer operation because of 
the lateness of the disease or the grave condition of the patient In 
such cases measures ate taken to resuscitate the patient (euoh as 
sahne glucose infusions), and the operation is earned out without further 
delay Hr B L Laver, then my Surgical Registrar, found that between 
1919 and 1925 there were, id my wards, 408 operations for acute 
appendicitis with 18 deaths a mortality of 4 44 per cent At autopsy, 
10 had general peritonitis, three pneumoma, two pulmonary embolism, 
and one empyema The mortality of the 16 cases coming in with 
diffuse peritonitis was 25 per cent , whereas it was only 0 4 per cent m 
the 223 cases where the disease was limited to the appendix, and 2 9 per 
cent in 36 cases of abscess There were no deaths m the 36 cases of 
localised peritonitis 

Most of these cases came m very late and from a poor district Many 
of the operations w ere performed by my junior colleague, Mr L Bromley, 
or under his supervision 

It IS most important to remember that no hard and fast rule can be 
wisely given for these late cases Iilach depends on. the study of all the 
facts and circumstances of each individual case Temponsing is notori- 
ously unsafe with children, old people and women after hbour, when 
resistance to infection is much below the normal "When circumstances 
are unfavourable for constant observation and complete control, when the 
patient is stranded m the coimtry or when an operation cannot be per 
formed if required at short notice, it is often safer for an expert surgeon 
to operate when he first sees the patient, for such a favourable opportumty 
may not occur agam JIuch depends on the individual surgeon, for one 
who js experienced and expert can complete the operation m a few imnutes 
w ith the mimmum of disturbance of the intestmes and pentoneum and the 
> Urit Joum Atr; , 1924,xu, ZS2 
* Ann o/Sarv , 1934, Izxtx, 8>l 
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least amount of ansesthetic. Under tliese circumstances the risks of 
spreading the infection and lowering the resistance of the patient are more 
than compensated by the benefits accruing from the removal of the source 
and products of infection. 

It is important to mention some of the most reliable signs and 
symptoms which indicate that the patient is getting worse, and that an 
operation is urgently required to save life. 

Signs and Symptoms. (1) Increasing rigidity, tenderness and fixation 
of the abdominal wall. When these signs are localised to the right iliac 
fossa, they usually indicate a localised inflammation, but when they are 
not localised they indicate a spreading peritonitis. 

(2) Persistence of pain and vomiting. 

(3) Accelerating pulse-rate. 

(4) Rapidly rising or falling temperature, especially associated with 
shivering. 

These indicate a rapid spread of the disease and often follow the 
discharge of pus into the peritoneal cavity. 

(5) The presence of a tender, dull swelling in the iliac fossa, loin or 
pelvis, the latter being discovered by bimanual examination. 

(6) Leucocytosis, especially a rise in the proportion of polymor- 
phonuclear cells. This is most marked when a localised abscess has 
formed. 

These indicate localised abscess. I^Tien the abscess is unusually high, 
the appendix is retro-crecal or the caecum has failed to descend naturally ; 
when it is situated in the pelvis the appendix is hanging over the brim. A 
pelvic abscess is often indicated by frequent and painful micturition, rectal 
tenesmus and diarrhoea. It may not be possible to feel the localised 
swelling until the abdominal muscles are relaxed by an antesthetic. The 
swelling may be resonant, especially in late cases, from the presence of gas 
in the abscess. It is foolish to wait for fluctuation, redness or oedema 
before opening a localised abscess, because of the grave danger of peritoneal 
spread and vascular infection. 

(7) Rapid wasting. 

(8) Profuse sweating, often associated with rigors. 

These indicate spreading infection and suppuration. 

The peritonitis is getting graA'e when distension of the .abdomen and 
tympanites develop ; but operation should not be deferred so long. 
Sometimes patients are seen in a state of collapse and too ill for any 
operation. It is then wise to endeavour to revive them by warmth, con- 
tinuous rectal or axillary infusion and the injection of pituitary extract 
before undertaldng an operation. 

C. In the Quiescent Period, after one Attack. Most authorities now 
agree that it is wise to remove the appendix after one definite attack of 
appendicitis unless there is some grave contra-indication to any operation. 
One attack, unfortunately, does not protect against another ; on the 
contrary, it is a matter of common experience that it predisposes. There 
are no available data to show in what proportion recurvence may be 
expected. The necessary statistics could only be obtained by tracing the 
life histories of a large number of patients not submitted to operation. It 
used to be thought that suppuration destro3’^ed the appendix and thus 
prevented recurrence, but statistics brought before the IMedico-Chirurgical 
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Pociet> jn 1*105 cleirly pro\e recurrence to ha%e occurrid m o\er 15 ptr 
cent of the collcctod cn'<cs of dnineil abscesses although most of 
the patients could not base been traced for more than a fee. years 
Recurrence is certain!) more frequent after simple appendicitis without 
•luppuration 

In any case there is no means of telling beforehand which are the 
luck) patients svho will escape recurrence for a perfectly beilthy interval 
13 characteristic of this disease In fact the patient feels and looks so w cll 
that he and his relations can scarcely believe him to ho m danger and for 
this reason in spite of advacc an operation is too often deferred The 
patient prefers to take his chance and only submits to operation during 
or after a recurrence 

Further, the nature of a second or subsequent attack is not certain but 
the histones of a large number of cases tend to show that siiccessne 
attacks usually increase in seventy and this is what is to lie expected from 
the mechanical clianges taking place in the appendix and its mesentery 
during and after each attack of inflammation Lari) attacks arc some 
times «o tnvial as to bo forgotttn ot to be onl) remembered as bilious 
attacks ’ gastritis or indigestion for there ma) be no pam in the 
right iliac fossa m mild attacks uhen the jientoneum is not inflamed 
Sometimes however the very firstattackisagravc one leading tospread 
ing peritonitis It is a common mistake to suppose that a severe attack 
greatly tedueos the ri'^k of peritonitis in the future but adhesions larcl) 
shut oiT the whole appemlix from the peritoneal cant) the) often v anish 
altogether so that the appends may be found I) mg free m the abdominal 
cavit) ft month after a severe attack associated with a large swelling 
The risk of an operation umlertaken b) a good surgeon m the quiescent 
peciovl is very small numerous statistics showing it to be under 0 5 pet 
cent the risk of death from n single recurrence is far greater than tlii« 
even if it be allowed that a certain proportion up to 50 per cent may nev er 
develop another attack ithout operation the mortality of appendicitis 
has been ^hovv n by physicians to be about 10 per cent 

The medical experts of insurance companies recognise the financial 
nsk of insuring those patients before they have had the appendix removed ^ 
A careful rxvinination would be madetoebcitonv tendernew sweltinj' or hardness 
about the reiZion of the ra?cum which vould require the case to he postponed for 
rcconsi leralion at a later date after the appendix has been removed In any case 
supposing there bad been witl m the past five veara a definite attack of appendicitis 
ai^ a/ortiori a sccoml attack however complete the recovery may have been an 
extra fiveorsevenjears according to the age wouM be necessary tocover the risk of 
relapse and operation. 

In cases in which the appendix had been aurcessfullv removed and a healthy sear 
alone remained the life would bo accepted without addition 

For man) reasons it seems foolish to wait for a second attack before 
operating It is far better to get nd of the appendix and to be on the safe 
side To wait for a second attack with the idea of operating very early 
in it seems to me to be wrong because no one can foretell the circum 
stances under which the second attack roa) arise It may be impossible 
to operate early enough to make the operation a? safe as one undertaken 
m the quiescent period The best time for operation is about ten days 
» S r Pachard Ilouglas Poweli On the Vr<edical Aspects of Life Insurance 
PracI oner Apnl lOP p 
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after an attack, when the inflammatory exudations have absorbed and the 
temperature has been normal for a week. ^^Tiile waiting for operation 
.the patient shoidd avoid all but the gentlest exercise. An operation 
. undertaken within a few days of a bad attack may be attended with con- 
siderable difficulty on accormt of vascular adhesions and possible pockets 
of pus, so that drainage has to be established in some cases, mth the 
attendant risk of hernia. 

Some attacks never do subside but become sub-acute. There are 
usually slight fever, wasting and anaemia with some local induration due 
to the presence of a small abscess with thick walls. There is nothing 
to gain by waiting in these cases and much to lose from the risk of 
complications. 

D. For Appendical Colic. There are many patients who have never 
been laid up with a definite attack of appendicitis, but who frequently 
suffer from colic lasting, as a rule, from a few minutes to an hour or more. 
The pain, which is not so severe as renal, biliary or lead colic, is associated 
with nausea, sometimes with vomiting and pallor. The pain is often 
brought on by exercise and by food. It compels the patient to rest for 
a few minutes, but it soon passes off and leaves him quite well. The pulse 
and temperature are rarely changed, although the latter may rise to 99 or 
100 soon after the attack. The pain is at first referred to the middle of the 
abdomen and sometimes to the crecal region. During the attack and 
generally after it there is a distinct local tenderness and sometimes a 
pencil-like swelling in the region of the appendix. 

In many of these cases the pain interferes with the enjoyment of food 
and exercise. Upon exploring the abdomen, the appendix is the only 
abnormal thing found. It is rarely adherent but is Idnked or obstructed. 
Alter removal small hard fsecal masses or concretions, sometimes with 
nuclei of caraway seeds (as in two of my cases) or shot, and occasionally 
a large number of thread-worms, are found in the appendix. The attacks 
cease when the appendix is removed. 

Care is required in the diagnosis and especial care must be taken firstly 
to exclude constipation, right renal and lueteral calculus and intermittent 
hydronephrosis ; and secondly to explore the abdomen thoroughly at 
the operation. Under these circiunstances the removal of the appendix 
is strongly indicated in order to prevent graver attacks and chronic 
invalidism. 

Example. A bpy, aged 10, a patient of Dr. Bryden, of Godaiming, was a thin, 
pale boj', who had never been very strong. Four years ago he had sunstroke and 
his temperature was 105°. Since then lie has frequently had attaeks of abdominal 
pain often lasting onty a few minutes. While in the middle of a game he would 
often shout out and say, “ I have got that pain again,” and have to stop. He was 
said to suffer a good deal from indigestion. He saw a physieian, who dieted him. 

He was sent away several times for long periods with the idea of improving his general 
health. The abdominal pain still persisted. It was never associated with diarrhoea, 
but the boy was always rather troubled with constipation. About six weeks ago 
Dr. Bryden saw the patient during an attack of pain, and he then noticed that the 
pain, which had usualH been situated above the umbilicus, was more marked in the 
right iliac region and that there was a distinct tenderness in this neighbourhood. 
The patient was kept in bed for two or three days and then was quite well again. 
There was no elevation of temperature in the attack, which lasted about two daj'S. 

Dr. Bryden diagnosed appendicitis and sent the patient to see Dr. Newton Pitt, 
who agreed and advised operation. The attacks of pain were sometimes associated 
uith nausea or vomiting. 
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Opfratton Uicro were manv enlai^nl glands m tlwlower pirt of the niesenterj, 
but none of them were ^cr^ lart,e nnd no oa^us foci could be discovcre 1 There 
were no signs of tubercnilous peritonitis The appendix an I tecum were brought 
out into the wound The former was ntrasuallv long and twisted upon itself at two 
points Its kinking was maintained bx meuns of fairly old peritoneal adliesions 
Towards its distal end the tube was rather bulbous and of a dark colour Its meseii 
tery was tied with catgut and dn ided The root was crushed dividt 1 and imerted 
into the caxiuta m the usual wav Tlie appendix contained four small softish calcwh 
near its tip which was ildated The condition was such as often causes appendical 
colic 

The boy had no more attacks of pain and his (,eneral health improi ed to a remark 
able degree 

E Chrome Appendicatis, Appendix Dyspepsia This may be primary 
but m most cases it dates from acute appendicitis j cars carber These 
patients suffer from mdigestion or djspcpsia associated with anorexia pain 
after food, tenderness over the appendix flatulence, nausea, sometimes 
aomitu^ after food, and even h^ematemcsis These symptoms may be 
continuous and e\ en se\ ere, but they mote commonly last from a few days 
to a few weeks and recur from tune to tune As "Moyndian has pointed 
out the symptoms may closely simulate those of chrome gastric or 
duodenal disease and the condition is frequently discovered after a 
negative exploration for those or gaU bladder disease It is necessary to 
do evetythuig possible to establish the diagnosis ot chrome appendicitis 
before adnsing operation and to make sure by careful exploration, that 
the appendix is the cause of symptoms Too many appendices ha\c been 
removed for supposed chronic appendicitis without sufficient evidence 
and naturally with poor results which brings surgery into discredit and 
leads to delav m consenting to operation when there is real and urgent 
need of it 

Chronic appendicitis is often due to obstruction by bands adhesions 
stricture, kinls, rohoilus or calculus of the appendix Sometimes it is 
found to be subacutely inflamed, congested or ce<lematous m typical 
appendix dyspepsia as described bv Cwald its tip is contracted hard and 
fibrous, its middle congested inside, and its base normal When the 
operation is performed m a quiet period the appendix may appear to bo 
almost normal 

It 13 remarkable how little change may be found m the appendix m 
the mtervals between attacks of acute appendicitis Slight obstnictions, 
adhesions or fscohths are capable of creating a great deal of misery and 
“ indigestion ’ It needs the microscope to reveal the full extent of chronic 
disease m some cases 

The diagnosis of “indigestion is gettmg less and less common, for 
accurate study and observation of symptoms and signs and thorough 
abdominal exploration so often proves “indigestion ’ to be due to some 
defimte disease, especially of the gall bladder, appendix, duodenum or 
stomach 

The most important pomt I wish to emphasise is that although an 
accurate diagnosis can be made in a great many cases before the abdomen 
IS opened, absolute certamty can bo attamed only by a thorough explora 
tion of the abdomen Therefore, <A)dominal operations should practically 
aluays start as Gcplorations Fortunately the peritoneum allows this 
to he done m a few minutes, and withont additional risk m the great 
majority of cases A notable exception is to be found in pentomtis due to 
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appendicitis, more or less localised to the lower abdomen, where it is 
neither necessary nor wise to examine the upj)er abdomen. 

Mo}Tiihan has drawn special attention to the importance of seeking a 
diseased appendix when an exploration for gastric disease proves negative. 
The cases quoted below show the great importance of bearing this alwa3’'s 
in mind. It is just as important to examine the upper abdomen when 
operating in the quiet period for supposed appendicitis, for it is not at 
all imcommon to find the disease in the gall-bladder or duodemun. 

I have operated on many patients for duodenal ulcer whose symptoms 
had remained unrelieved by the removal of the appendix elsewhere 
through an incision too small for adequate exploration of the abdomen. 
The possibility of this error is sufficient to condenm the practice of 
removing the appendix through a very small incision. 

Further, in many cases, disease of several of the abdominal -^dscera may 
co-exist and even be dependent on each other ; for instance, the appendix 
is frequently diseased in cases of gastric or duodenal ulcer ; it may even 
be the primary source of sepsis. We Imow that chronic appendicitis pro- 
foundly alters the motor and secretory functions of the stomach and 
intestines and lowers the general vitality by interfering with feeding and 
digestion. 

Again, it is not imcommon to find disease of the appendix and gall- 
bladder co-existing. The common association of disease of the right 
ovary with appendicitis is too well Imown to need further mention. In 
these cases inadequate exploration fails to reveal the whole disease and, 
perhaps, even the most important part of it. The operation is naturally 
followed by incomplete relief and perhaps by a secondarj' operation. 

Most of the failures of gastro-enterostomy and appendicectomy are 
due to errors of diagnosis from inadequate exploration. 

Case 1. Chronic appendicitis simulatmg gastric ulcer. Female, aged 30. has 
had indigestion since she was 14, and on four occasions she lias had haimatenicsis. 
She has been laid up on man 3 ' occasions for about six or seven weeks at a time and 
has been treated at two country hospitals for months, being dieted and even treated 
bj' rectal feeding. She fretiuentlj^ vomited after taking anj’ solid food. The diag- 
nosis has alwaj^s been “ gastric ulcer.” As she was getting worse, she was sent to 
me at Guy’s for operation upon the stomach in April, 1012. Examination with the 
X-raj’s negatived obstruction at the p\dorus, but the stomach was low and rather 
dilated. There was tenderness over the epigastrium and also over the right iliac 
fossa. 

The abdomen was opened, through the middle of the right rectus. The stomach, 
intestines, pancreas, pelvic vdscera and biliarj' apparatus were all normal except 
for a slight dilatation and dropping of the stomach, and an appendix which con- 
tained a calculus and was in a state of chronic inflammation with shortening of its 
mesenter\^ After the operation the patient made a complete and permanent 
recoverj'. 

Case 2. Appendix dyspepsia siimilativg gall-bladder disease. Woman, aged 45. 
The patient has suffered a good deal from pain in the abdomen, difficultj' in taking 
food, and much wasting. She has also had a lump in the right side of the abdomen 
near the liver, wliich was tender, and it was thought that she had enlargement of 
the gall-bladder, probably due to stones, with possibly growth of the gall-bladder. 

I was asked to explore, but the prospect did not seem hopeful. 

Operation on April 14, 1912, at a cottage hospital. When the patient was under 
the ansesthetic, the swelling in the right hypochondrium was found to be very 
movable. It could be pushed into the left iliac fossa and also into the left lumbar 
region. It was firm and oval and was thought to be the right kidnej'. The urine and 
the act of micturition were normal. On opening the abdomen through the right 
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rcctu? thcsuellin^ I’rovnl to l>o ttK>n},ht kulno>, freely mo\nWt, not cni »rj.ixl «ncl 
not hiMnsa me enterj Ihe left kidney was oho imlulv movable Tlio stomach 
and duodenum were unusually low and movable and the <IuoiUnum coul I easily bo 
I roii^ht out into tho wound m its hr<t an I second parts Tlicre was no sign of nn 
ulcer in theduoKmim orstomaeh nnl thm wasno|iytoric obstruction The pelvic 
viscera were normal cveept that tho uUrua was rather large Tho appendix was 
Ivmg mMortson s pouch close to tho Ii?er It was wry long anl coded There was 
a narrowing near the cn I of It with an enlargement bevon 1 Tho mesentery was 
drawTi over tho tip The app-ndix was therefor© removed On cutting into the 
appendix aftcnvnrds it was foiinl to contsin pus in two pi ices (I) at the tip and 
(2) ntitsmidlle There were also very smiUcalculi in these situations Thepatient 
made a rapid and cxiellcnt recovery She was soon able to take full diet 

\ OPERATION IN TIIE QUIESCENT PERIOD 
On this subject the profc'sion owes its lead to the late Sir Frederick 
Treves, who first proposed the removal of the apiicmliK during a quiescent 



Fco 233 kaual incision f ir appcndicertumj The rectus aheath is opened as a rule 
and the rectus niusrie is drawn inwards to give ample room 

period in 1877 in a paper read before the Medico Chirurgtcnl Society 
Although the operation is usually easy it is sometimes difficult owing to 
adhesions, especially when the appembx is behind the ascending colon 
or m the pelvns An obhque incision is made about four inches long 
and crossing the line joining the right anterior spine to the umbilicus 
belovT its lowest point of triscction The fibres of the external oblique 
are separated (see Fig 223) The mtcrnal obhque and transversahs 
muscles, which nm m a direction almost at right angles to that of tlie 
skm incision, are now likewise split in the direction of their fibres and 
well retracted By makmg the abdominal incision m this way, a 
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described by McBurney/ tbe weakening of the abdominal wall wbicb 
necessarily results from free transverse division of muscular fibres and 
nerves is avoided. Altbougb tbe amoimt of room obtained to work in 
by tins method is somewhat lessened, especially in young children, and 
the difficulty of the operation to some extent increased, the advantage 
gained is so distinct that it should be adopted wherever possible, and 
much more room can be obtained by opening the rectus sheath and retracting 
the muscle. The author always does this and finds it much easier to incise 



Fio. 224. Muscle-splitting incision extended downwards through the front wall of the 
rectus sheath. The deep epigastric vessels are exposed near the lower angle of the 

wound. 

the sheath at its outer border first, and to extend the incision imvards and 
oulivards. It is easier to separate the fibres of the deep muscles neatly 
in this way, for the two are joined together, thin and tendinous at the 
cuter border of the rectus. If still more room is required, the .sheath 

1 Anv. of Surg., xx, 38. 
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maj be mcised vertically upwards or downwards as required TMth 
self retaining retractors inserted a great deal of room can then be obtained 
Tbe peiitoneum is picked up with toothed dissecting forceps at the inner 
part of the wound where there are not likely to be adhesions carefullj 
incised with blunt pointed scissors and enlaced until two fingers can bo 
admitted In tbe female the pelvic viscera are always palpated on account 
of the difficulty of diagnosis m them and of the chance of missing coensting 
disease It is common to find cystic disease of the right ov ary when the 
appendix has been repeatedly or severely inflamed 

In doubtful cases the hand is passed upwards to feel the gall bladder 
stomach and duodenum The fingers arc then passed downwards and out 
v\ ards to the right iliac fos&a to seek the caecum If possible this is brought 
into the wound recogmacd by its longitudinal bands and peculiar bl le 



Fio '“*5 Appendicectomf The I gatute is passed at the eagle hettreen the 
append x and the ciccum so that all tbe ressrls of the former are secured One 
strong artoiy forceps is on the base of tbe appendix and a second n close contact 
iwth the first The appendix is d sided betireen these w th the knife irhich is 
not used aga n 

Colour and dehvered at once Scmetimes it is necessary to tie off or to 
separate adherent omentum When the caecuni is adherent the wound 
IS enlarged and dilated and the adhesions carefully separated by gauze 
dissection If there be any sospieionof anabsc^s gauze packs are care 
fully placed before the adhesions are separated The appendix is quite 
easy to find in the large majority of cases but occasionally it may be diffi 
cult to find for it may be embedded m dense adhesions behind the ca?cum 
and ascending colon or m the pelvis Sometimes the ciccum is malplaced 
m the right hypochondnum and very rarely it lies in the left ihac fossa 
with or without transposition of the colon The end of the ileum and the 
anterior longitudinal bands of the cxcum are valuable guides to the root 
of the appendix IVhen the cfecom has been brought mto the wound the 
end of a gauze roll is placed behind it m the iliac fossa and loin to collect 
any blood or other material that may dnp into the abdomen during the 
separation of the appendix The matins of the wound are protected with 
enveloping pads If the adhesions are verj dense or imohung important 



Fig 226 Appendicectomy. The purse-string suture o£ fine linen thread is 
inserted before the appendi\ is lemoved, but after the mesenteiy is tied and 
dinded The ba«al forceps sen'e to iniaginate the crushed and tied stump. 
Tliese forceps are not used again. 



Fig 227 Another method of mvaginatmg the stumps of the appenJix and its 

mesenteri' 
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^tnictnii's sHch n% tlip intr'>>tinp mttir orilnc \es'?rf'» it is wise to proceed 
\crj slowly tiuI to stpirite tlic adhcsioDS l»j wijiii^ with moist gaii7C 
I tis safest to kteptiri/ close to the apptiuhr and ui difficult cases lotnctsctls 
peritoneal coats and to shell its niucons membrane out of its coierings This 
sales time anxiety danger and bleeding \\Tien the cffciim and appendix 
lm\ 0 been deli\ ered an<l packed off the apjtenduc is rcmoi od as {olloivs 
A strong pair of artery forceps pierces the nieso appendix m actual 
contact icitk the caemn and the root of tfc appendu and draws two ligatures 
through tins perforation The forceps arc hnnl> closed on the root of the 
appendix and another pair is applied in close contact with them on the 
ilistal side (see Pig 2 ’o) One ligature is now tieil firml) round all the 



Fig 2’S The pent jnoura is brought welH rmrd by t«o forceps held *ert tally 
BO that the opening can be cas ly closed Only one knot is retju red 

meso appendix and well away from the appendix as the latter is held up 
by an assistant with the forceps and fingers the other ligature is tied 
round the root of the appendix between the forceps and the cacura 
hen passed in this way the ligatures secure all the blood vessels in 
cludmg one that is often close to the root of the appendix This small 
artery has been missed and fatal h®morrhage has occurred from it The 
mesentery is divided leaving a good stump beyond the bgature In 
some cases the meso appendix is broad and short and has to be bgatured 
m sections care bemg taken to secure all the vessels including the one near 
the root of the appendix Tn others it is easier to tie it after it has been 
clamped and divided in order to get a deeplj placed appendix out of the 
way The appendix is sea ered by runmag the knife betaveen the two 
forceps one of which prevents leakage from the appendix and the other is 
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used to invaginate the crushed stump into the caecum, as a sero-muscular 
purse-string suture is tied. This is inserted in the outer coats of tlie caecum 
a quarter of an inch away from the root of the appendix {see Fig. 220). 
The knife and forceps used for the appendix arc laid aside and are not 
used again during the operation. The packs are removed, the cascurn is 
returned and the wound is closed in layers with No. ] catgut. It is easier 
to sew the peritoneum if the latter is held well up by toothed artery forceps 
at each end of the incision {see Fig. 228). One X -suture is sufficient for 
the deep muscles. The external oblique aponeurosis needs a longer 
continuous suture. The skin and subcutaneous tissues are sewn with a 
continuous suture {see Fig. 229). 

Some surgeons prefer Battle’s incision for removing the quiescent 
appendix ; displacing the rectus inwards, but it is easier and much better 
to use the modified grid incision (p. 39.5), which leaves a sounder wall. 
When pelvic complications are anticipated a low right paramedian incision 
is better, for it allows the safer and easier removal of a pelvic tumour, 
especially one arising in the left ovary or tube. When a general exploration 
is necessary the middle third of the right rectus is displaced outwards, and 
the wound is enlarged upwards or downwards if necessary {sec Fig. 231). 

B. OPERA.TION FOR ACUTE APPENDICITIS 

Unless the diagnosis is doubtful or there arc indications for a thorough 
visual exploration of the abdomen the McBurncy incision is the best. 
It is made high or low according to the position of the appendix as 



I'lo. 229. Appendicectomy. Simple and effective method of bringing the deep 

mu“eles together. 
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ladicated by the situation of tenderness, ngidity and swelling, and 
especially by the site of the swelling, which is often palpable, perhaps 
for the first time, when the muscles are relaxed by the anesthetic 'WTien 
the operation is undertaken as it should be whenever possible, before 
the appendix has perforated, it does not differ from the operation during 
the qmescent penod It is usually very easy, especially when it is carried 
out in the first attack, for there arc few if any troublesome adhesions 
The edges of the wound are carefully enveloped to prevent infection 
during the operation 

C OPERATION FOR APPENDICAL ABSCESS 

AVlien the operation is later and a considerable swelling can he felt, 
mdicatmg a localised abscess there are two alternatives 

(1) The abscess is merely opened and drained if possible without 
opening the general peritoneal cavity This is the safest plan for bad cases 

(2) The general peritoneum is deliberately opened first so that the 
pehns can he explored and packs can be placed before the abscess is 
opened The pus is mopped away and the appendix is removed 

The relative advantages of these methods are discussed on p 40J 

(1) The Abscess ts merely opened and drained With the abscess m the 
usual situation the JIcBumey incision is made over the outer aspect of 
the swellmg As the deep muscles are separated csclema of the tissues is 
recogmsed The peritoneum is incised near the outer end of the incision 
and pus often escapes at once If the peritoneal cavity is opened in 
front of and internal to the abscess gauze packs are carefully placed above 
mtemal and below the latter A gauze roll gently paid in and secured 
at its outer end is the best Tlie pus is sought by blunt dissection at the 
outer part of the wound the ctecum being displaced forwards and inwards 
as a rule A forefinger is introduced to seek the appendix or concretion, 
both of which, if loose, ate removed Care is taken to avoid breaking 
down adhesions and thus causing a leak of pus into the general peritoneum 
The finger also ascertains the size of the abscess and its most dependent 
point where a counter incision may have to be made for efficient drainage 
This is usually m the loin or just above the pubis m the middle line, above 
the empty bladder , occasionally a pelvic abscess is drained through the 
■vagina 

(2) The Abscess is opened and the appendix ts removed AVhen the 

\s vh, t?w. •aiiv.ftl tfcft. wvtfc. o.t thA 

rectus sheath and retraction of the muscles usually affords enough room 
AVhen the abscess is far out, and especially when it extends to the loin 
indicating a retro caecal appendix Davis' ’ transverse incision is valuable 
This is usually made on a levelwith the anterior superior spine, hut it may 
be placed higher or lower as required The fibres of the external oblique 
aponeurosis are cut across hut those of the deep muscles are merely sepa 
rated as usual The rectus sheath is opened and the muscle drawn inwards 
In difficult cases the wound is prolonged outwards as far as the anterior 
spme and inwards almost to the linea thus gmng plenty of room and 
a good approach to the retro-caecal appendix Another advantage of this 
incision IS that it allows drainage to be established at the outer angle of 

' Jnn o/5uri?,1906 xJiic, 106 A h Hockey also advocated this incision (Anrt oj 
Surg , 1924, IsxiT, 740) 
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the wound close to the ileum, where a hernia is not likely to develop. The 
rest of the woimd is carefully closed in layers. In ivomen when the abscess 
is in the pelvis ancl the diagnosis of the cause is doubtful a low paramedian 
incision is chosen ; but when anterior drainage has to be adopted hernia 
is more likely to follow this. In every case the edges of the wound are 
protected with pads secured to the parietal peritoneum ^vith long clips, 



Fig. 230. Muscle splitting incision extended. The rectus sheath and the incision 
in the deep muscles have been closed. 

and gauze rolls are passed into the right loin, left iliac fossa and lastly 
into the pelvis. Then the abscess is opened by gently separating tlie 
adhesions with the finger. All pus is mopped away most carefully before 
the appendix is sought. Adhesions are separated as far as necessary to 
display and deliver the ajipendix, great care being taken to avoid damag- 
ing the intestines by keeping close to the appendix or its mucosa. If 
possible the cEecum is delivered out of the wound and the appendix is 
removed as already described. In some cases the cascum is thickened and 
friable so that inversion of the stump is not practicable. Then the latter is 
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ticdniul if iKJ'isililc coverccUij’thcmeso ‘ippendi'f In «5omc ci«c9 it is not 
possible to (leh\cr the apjicndix until the meso appendix has been damped 
and divided and it is often easier to tic the mesenter) after it lias been 
clampedanddmdcdsoastopvttheHppcndixoutof thewaj The part is 
tlioroiighly cleansed and a split rubber tube of at least half an inch internal 
diameter is passed into the abscess cavity behind and to the outer side of 
the ca'cum ^^^lon the abscess is m the loin a counter incision is made 
above the iliac crest and a tube is inserted {see Fig 53) the anterior 
incision being accurately closed ^\^lcn the abscess is in the pelvis 
counter drainage is m suitable cases established through the vagina in 
the female but this method is rarely suitable for children or young girls 
\ long curved pair of forceps is introduced into the vagina which has been 
previously cleansed and forced through the posterior wall of the v agina 
into the pelvis hand in the pelvis protects the intestines and guides 
the forceps The end of a long niblior tube i« seized anti drivvii down 
wards until about one inch remains in the pelvis This part has two 
side holes made in it to ensure cfTicient drainage The lower end is fixed 
to the vulva by suture {see Fig Bt) The tnlic is kept m for three days 
This fonn of pelvic drainage hastens the recovery and does no harm It 
often allows the abdominal wound to be closed and the risk of berma to 
be thus avoided In many cases a stab wound above the pubes and 
bladder 'eircs well for the drainacc of a pelvic abscess especially m the 
male and the risk of hernia or of secondary haemorrhage here is very 
slight ^\^len the tube has been placed the packs are withdrawn md the 
wound IS closed Usually the peritoneum is closed with catgut and the 
muscles or aponeurosis are also sewn with catgut unless there are reasons 
for hurry Then all the layers down to the peritoneum arc approximated 
with stout fishing gut sutures 

IS IT ^\^SE TO REMOVE THE APPENDIX WHEN THERE IS 
A LOCALISED ABSCESS » 

It IS a common error to believe that the appendix is destroyed by a 
localised abscess and therefore that it is unnecessary to remove it 
(«) cither at the time of opening the aliscess or (6) at a subsequent date 
WTicn the ab«ce«a is a large one of long duration the chance of the dcstnic 
tion of the appendix is greater than when it is small and of short duration 
"WTien a calculus 13 discharged some presume that the power of the appen 
dix for evil is abolished In 1905 there was a discussion upon this subject 
before the Medico Chirurgical Society when the statistics of a large 
number of cases were collected from v anous hospitals and from the priv ate 
practice of several suigeons The late Sir Frederick Treves then stated 
that recurrence of symptoms occurred m about 17 pet cent of the cases in 
which the abscess was merely drained The late Sir Alfred Pearce Gould 
gave a lower estimate of 10 per cent It is probable that recurrence tal es 
place in a higher proportion than was calculated by these and other 
uuthonties for their calculations necessarily had a comparatively short 
timelimit This is especially importantto bear mmmd as most of the 
subjects of appendicitis arc young people with a fairly long expectation of 
life If the life histones of all these patients could be followed up to the 
ends it IS probabl" that recurrence would be foimd in at least 25 per cent 
It will be noticed that m one of the cases illustratmg this article the 
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symptoms came on after nine years of complete irmmmity. Judging 
from statistics of recurrences and from tlie findings at radical operations 
imdertaken in tlie interval following abscess, operations for ventral hernia 
following long-continued drainage, and especially from the findings at 
operations for abscess, it is a rare event for the appendix to be completely 
destroyed by suppuration, and nothing short of this is sure to prevent 
recurrence of infiammation. Further, it is rare for aU the appendix to lie 
in the abscess ca\dty, even when it is retro-csecal. As a rule some part 
of it is free in the peritoneal cavity. For instance, it is common to find 
a perforation over a calculus near the tip of the appendix when the base 
is covered with comparatively healthy peritonemn in the general peritoneal 
cavity. Upon this important fact depends the risk of peritonitis at future 
attacks. Sloughing near the base of the appendix may lead to stricture 
with gradual distension of the terminal part, leading to future attacks. 
Case 1 is a good illustration of this. 

Case 1. Appendical abscess drained. Recurrence ivithin three months. Secondary 
operation. A young lady, aged 15, had an appendical abscess opened on the sixth 
day of an attack in November. 1907. Before Christmas she vas able to return home 
quite veil. At the middle of January, 190S, she had several attacks of pain in the 
right iliac fossa, associated with vomiting and slight fever. It was therefore decided 
to remove the appendix. 

Operation. The fibres of the oblique muscles were separated. The csecum was 
found, but could not be delivered owing to extensive and firm adhesions. The 
appendix was found behind the csecum and ascending colon. It was still inflamed. 
Its base was strictured, probably at the site of the previous perforation. The distal 
part of the appendix was greatly distended and contained muco-pus. It was 
removed in the usual way and the abdomen closed. The patient has remained well 
for many years. 

(a) Until recent years it was not considered safe to seek tbe appendix in 
the wall of the abscess, and it was regarded a triumph if the abscess 
could be drained without opening the peritoneum. A great many lives 
have been saved by this course of treatment, and it is still the best plan 
to adopt /or late and large abscesses and for patients who are very ill and by 
surgeons who are inexperienced in this special work. The removal of the 
appendix must add a little to the length of the operation, but rvith a skilful 
surgeon this addition is rarely sufficient to be so detrimental as leaving a 
diseased appendix in the abdomen. The risk of setting up diffuse peri- 
tonitis by removing the appendix is very small if proper precautions be 
taken. It is essential to recognise that the risk is not in opening the 
peritonemn, but in setting free and leaving infective material in the peritoneal 
cavity. The removal of the appendix entails opening the peritoneal ca^dty 
in the majorit}’- of these cases, for some part of the diseased appendix 
usually faces this cavity. This accoimts for the Imown danger of seeking 
the appendix from vdthin the abscess, e.specially when all the pus has not 
been mopped away. Therefore it is evidently necessary to take due pre- 
cautions against the possibility of overlooking a leak into the j)eritoneum, 
before or during the removal of the appendix. There is only one certain 
way of preventing this catastrophe, and this is by first deliberately opening 
the peritoneum internal to the abscess, and pacling off carefully before the 
abscess is opened. ^\'hencver suppuration is suspected, three rolls of dry 
aseptic gauze are passed in order to the left iliac region, to the right loin 
and to the pelvis. It is important to place the two first packs before the 
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peK^s IS ul^ ided, because uns\ispccte(l pus is frequently foimd m the 
pehus The end of each roll IS cbpped to the towels The parietes arc 
also protected with fixed gauze pads, and then the abscess is opened 411 
the pus is mopped away, and w hen the ca\ ity is dry the appendix is sought 
and removed, hindering adhesions being broken down if necessary A 
tube half an inch in diameter is placed below and outside the ciccum, the 
picks ate remov ed and the w ound is partly but not tightlj closed around 
the tube, which is not removed for two dajs For the better dminige of a 
retro ca?cal abscess i tube is sometimes placed in a stab wound from the 
loin, and similarly vagmal or rectal drainage is adopted for some Kte pelvic 
abscesses, the anterior wound being closed Occasional!} an abscess, 
especially a ver} large one is opened before the pentoneum is opened and 
therefore before the packs can be placed Under these circumstances 
the appendix may be sought from within the abscess after taking tbe pre- 
caution of carefully moppmg awa} all pus and blood , but tins is neither 
80 safe nor so easy as the method already recommended It is not so safe 
because without opening the pontoneil cavity freely a pelvnc abscess or 
even a spreading peritonitis raa) be overlooked, or infective material may 
leak into the pelvis through a small opening made m the will of the 
abscess during the removal of the appendix It is not so easy because 
without separating adhesions and exposing the peritoneal surface of the 
ctecum it IS difficult either to identify and deliver the caecum or to trace 
its longitudmal bands to the appendix For these reasons, after moppmg 
the pus away, I separate the adhesions tn front and open the peritoneum 
and place packs before seeking the appendix The disadvantages of 
leav mg the appendix are considerable I believe that comphoations are 
mote bkel} when it la loft, especially «econdary abscesses, pentomtis, 
pulmonary complications and portal pyxemia Intestinal obstruction and 
ftecal fistula aUo seem to be more common The long-continued drainage 
which IS often necessary favours the formation of ventral hemn Con 
valescence is often prolonged by sinuses and chronic septic absorption 
Sloreov er time money and opportunities are wasted by relapse, recurrence 
or the need of secondary operations either for abscess, peritonitis or for 
the remov al of the appendix in the quiescent period Case 2 is an excellent 
illustration of this 

CAsn 2. Zf<lro-f«cal pcrttonifts (utcc Sewrol a6sccs«ps «h J 

emfijema tctlhin ten monlhi Apptndu rtmotfd during last attack of pcrttonilis 
liecorcTi/ \ yonng man, aged 21 

Hislorp About February, 1911, he was operated npoa for appendicitis with 
pentomtis, bemg verj ill at the time, and the surgeon hoped that tbe appendix had 
sloughed oB The abdomen was drajned About Apnl.lbll, he had another abscess 
over the left ihac fossa dramed He had a sinus for a long tune He also had an 
empyema at the left base, which was dramed poslenorlv He had another abscess 
opened in July, 1911 Smee September, 1911, he has been very much better, has 
gamed a good deal of weight, and has been doing bis ordinary work without difficulty 
except that he has had a little indigestion for the last few weeks, and for fi\e dajs 
consecutivelv he has vomited after dinner and has had a good deal of pam in the 
ej7J3a«fri«nnmmediatelj after eatuig The bowels have acted fauly well He took 
adoseot castor oil on the mormng of November 21. 1911 He was seiicd with violent 
pain in the lower part of the abdomen on the nght aide at 6 F M on that daj He 
took some brandy, but this did not relievo the pam I saw him for the first time at 
8 30 F u on the 22nd His abdomen was rigid and was verj tender in tbo right 
lower portion, and there was a little redness and cedema of the sears over the 
appendical region There was also tendeme® m the left iliac foasa The pulse was 
about lie, respiration 26, and temperature 101* 
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Operation. I opened the abdomen through the right rectus internal to the old 
scars. Before the ..abdomen was opened I could feel a mass in the loin. Directly 
the abdomen was opened blood-stained pus escaped. This was very offensive. 
Packs were passed to the flanks and pelvis in order. The pelvis contained a fair 
arnount of pus and lymph, and there were a great many adhesions befriveen the 
coils of small intestine and between them and the anterior abdominal wall. The 
caecum was unusually high, and the appendix could not be found at first, but a grey 
area indicated its situation. After some dissection it was found behind the ca;cum 
and colon extending vertically upwards for six inches. Its distal two-thirds were 
in good condition, but its basal portion had recently perforated over a calculus, 
and was very adherent and difficult to isolate. It was removed and its base invagi- 
nated in the usual way, but its mesentery could not be identified and tied owing 
to dense adhesions. There was a good deal of oozing of blood. The packs were 
■svithdrawn. Three drains were inserted, one of gauze extending up behind the 
ascending colon, and two tubes containing wicks of gauze, one to the stump of the 
appendix and one just over the brim of the pelvis. The peritoneum was parity 
closed with catgut, and the rest of the wound above the drains sewn uith mass 
salmon-gut sutures. The operation was a difficult one owing to the amount of 
adhesion and the difficulty of identifying the parts. A few days later an abscess 
was opened through the old empyema scar. The patient made a good recover3'. 

The removal of the appendix at the first attack or soon afterwards 
would have saved this patient a great deal of trouble. I did not see him 
until just before the last operation. The diagnosis had been difficult, 
owing to the vagueness of the early abdominal symptoms. Pneumothorax 
and subdiaphragmatic abscess had been suggested. The rater has had 
to operate in several similar cases. One patient, a boy aged 12, had had 
five operations for appendicitis in less than a year. 

Conscious of the above-mentioned disadvantages and dangers, I 
decided, some twenty years ago, not to leave the appendix without some 
very good reason, such as the grave condition of the patient, and since 
then I have left it in only a few very late cases. Death and complications 
have been fewer since I adopted this plan. It is necessary to insist that the 
safety of the method depends on carefully carrying out in every' case the 
precautions already mentioned. ^ATien such precautions cannot be taken 
it is better not to attempt to remove the appendix at the primary opera- 
tion, but to be content with drainage and to remove the appendix at a 
later date. 

(h) The removal of the appendix at a subsequent date. In a certain 
number of cases a secondary operation has to be undertaken, because a 
sinus or even a fistula refuses to heal. A lady was sent to me for fsecal ' 
fistula nine months after a drainage operation. I found and closed a 
caacal fistida and at the same time removed a large ballooned appendix, 
all of which, except the strictured base, was lying free in the peritoneal 
cavity. I have removed similar appendices during operations for ventral 
hernia and for intestinal obstruction due to peritoneal bands extending 
from the appendix. 

In other cases there are early relapses or the symptoms never subside ; 
an induration persists in the ihac fossa, vdth pain and stiffness of the 
right thigh. Other patients suffer from chronic dyspepsia due to chronic 
appendicitis. Under these circumstances the patient welcomes or even 
urges a radical operation. 

There is some difficulty and anxiety in ad\'ising a large group of patients 
who seem to be quite well. Unless there is some contra-indication to an 
operation, such as serious -vdsceral disease, I tliink we ought to tell the 



OPEBATlOIiS FOR APPENDICITIS 


407 


patient the chance of recurrence, and to point out that recurrent attacks 
are apt to be ^ ery decepti\ e and sometimes very dangerous It is for the 
patient to choose between the slight known nsk of a radical operation and 
the unknown risk of recurrence of a disease which carries with it a high 
mortabty WTien 8 e\eial years have elapsed without symptoms the 
patient may reasonably decide to take his chance The following is an 
instance of a late recurrence 

Case 3 AcuU appendicitis nintytaraafUr drainage oj apptnd^tal abtctM Nine 
yeirs ago a lad^ aged 32 had a large appendK^I abscess drained The appendix was 
not removed The smus went on draining for aboat six months an 1 she gradually 
made a good recover} and remained very well until quite lately when she has had a 
little indigestion OnApnl4 1912 she was going abroad and was actually dressed 
ready to start when she n as seized with very severe pain m the abdomen and fainted 
\ erj reluctantly she had to abandon her tnp She had very great pam that dav 
and vomited a good deal Shcdidnotsleepthatntglit and on the 5th the symptoms 
were the same only she was a Lttle better Her temperature did not go up to more 
than 100 4 and the pulse was never higher than 100 but the abdomen full and 
rigid in the lower and nglit part The patient looked ill and her medical attendant 
b«amc anxious and asked me to see her on the 6th at 4 30 PJt ^he said she u a^ a 
gowi tleal bettor but I thought this due to perforation of the appendix giving relief 
of tension and of pain I strongly advised an operation and this was done just £ft\ 
Rio 1 ours after the onset of the attack 

Operation An incision nas made tnttrnal to the old tear which was rather weak 
but not herniated The lower part of the rectos was displaced inwards and the 
peritoneum opened There was no pas free ut the cavitv After passing packs into 
the fiacka and pelvis the appendix was sought The cascum was \erv sdherent to 
the old wound so that it was fortunate that the exploration was mtemal to the old 
one The appendix was lying behind the cseenm In separating it a few drachms 
of pus escaped on to the pack The appendix was small thick walled ngi I an I 
fibrous possessing ver} littlelumen It wasacntely inflamed Its basenascrusbed 
dmded between tno arterj forceps and then invaginatcd by a pone-string suture 
Its mesentery was tied The abdomen was closed in layers and a small rubber tubo 
was placed m tbe superficial wound for temporary drainage Catgut was u<ed for 
the appendix mesentery and mu<cie« and salmon gut intcmipted sutures for the 
skin A rectal saline was given immediately after the operation The patient had 
an attack of diarrbcea and vomiting after the operation which gave n.>e to some 
anxictv but the pube and temperature were normal and the attack *OQn subsulcd 
and tbe patient made a good recovery 

^^^1CI1 nu abscess lias discharged spontaneously into the bowel % agitia 
bladder or on to the surface it offers no greater safeguard against 
recurrence 

D OPERATION FOR SPREADING PERITONITIS DUE TO 
APPENDICITIS 

■When the cause of peritonitis is uncertain it is wise to use a right 
paramedian incision Otherwise the McBumey incision is the best The 
edges of the wound are protected "WTien the pentoneum is opened pus 
at once escapes Rolls of gauze are parsed into each loin and lastly into 
the pelvis These absorb the collections of fluid while the appendix is 
sought and removed The end of each roll is clipped to tbe towels so 
that none may be lost In every case the pehas is etplored for otherwise 
a collection of pus may be overlooked Unless there Lave been previous 
attacks or the present one is due to the rupture of a localised aliscoss it is 
easy to find the ciecum and to remove tbe appendix In early cases the 
appendix is treated as already described In grave cases it and its 
mesentery arc simply but separately clamped tied and divided The 
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pelvic peritoneum is cleaned witli moist gauze rolls, and the packs are re- 
moved. In late cases drainage is estabUshed, a split rubber tube containing 
a strip of rubber sheeting being passed behind the csecum or towards the 
pelvis. In severe cases another tube is passed towards the pelvis or left 
loin through a stab wound above the pubis or over the left iliac fossa ; but 
as a rule this is unnecessary. In early cases with only turbid serum in the 
peritoneum and no pus in the pelvis the abdomen is closed in layers, but 
it requires considerable judgment to know the cases in which this can be 
done with safety and advantage. In doubtful cases it is safer to leave a 
drain, and in many it is desirable to leave a small tube in the parietal wound 
on account of the risk of cellulitis, especially in old and stout people. The 



Fig. 231. Vertical incision for appendicectomy and pelvic operation. The rectus 
IS drawn outwards, which is far better than drawing it inwards. 

peritoneum can overcome an infection which causes trouble in the cellular 
tissues of the abdominal wall. 

AMien a tube is inserted in the abdomen and the wound elsewhere 
is accurately closed in layers so that ventral hernia may be avoided. The 
tube should be removed within forty-eight hours. 

The whole operation should be done speedily yet gently and carefully, 
and it rarely occupies more than twenty minutes, often only about ten 
minutes. The result depends much upon the skill of the operator, and 
upon the eare bestowed upon the after-treatment (see Chap. I.). 

Complications after Operation. Those common to all abdominal 
operations have been discussed in Chap. I., and some of those of appen- 
dicitis have been mentioned at page 387. With earlier operation they 
are becoming far less common. 
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(a) AJtcr niknnl opcratimt Thrombosis osjjeciall) of the left ihtc 
veins or piiltnonirj embolism ocnsionilU occurs c^jxHiallj in patients 
who arc nm;mic and m jioor health follow in^*>cvcrc att icU of apjiendicitis 
The best wav to prevent these complications is bv pitting the patients up 
early not later than the fifth day after the operation 

(b) Of siippiiraUie nppcndintts 

(1) Intestinal obstniction from kinking and pimlvtic <listcnsion or 
from peritoneal bands constricting the lower ileum 

(2) Continued jicntonitis and scptiRenim 

(3) Portal pjacmia 

(4) Pulmonary complications such as empjenn plcunsv and 
pneumonia 

(5) Secondary ab'ces'ses especially pelvic an 1 siilKlnphragmatic 

(G) Ffccal fistula especinlly from the ilcum or from the cneum at or 
near the stump of the appendix 

\n abscess mij burst into the rectum bladder or vagina and some 
times a fistula results 

(7) Thrombosis of the iliac femoral or saphena vcias Pjlepliicbitis 

(8) Pulmonary embob«m 

Love^ found the following complications during attacks m 1 803 ca«es 
sccondarj ab«cess 52 subdiaphragmatic al i-e^s 9 fiecsl fistuh 74 
phlebitis 7 intestinal obstruction 19 parotitis I empyema 2 pleurisy 4 
pulmonary embolism I 

INFLAMMATION AND PERFORATION OF MECKEL’S 
DI\ ERTICULIAI 

This may closely simulate appendicitis and intestinal obstruction and 
may result in (a) simple catsrrhal inflammation without infection of the 
peritoneum (fi) formation of a localised abscess or (c) perforatum or 
gangrene leading to diffuse suppurative peritonitis which is relatively 
more common and more «enous than the jcntonitis arising from the 
vermiform appendix The cause of the trouble is rarely diagno ed before 
an opention is undertaken for the relief of intestiml obstruction or for 
the treatment of peritonitis generally con idered to be of appendical 
origin This con lition is more fatal than oppeudititis for eev oral m’sons 
the greater size larger lumen of the diverticulum and free communication 
with the bowel favour fircil extravasation from a perforation the 
greater freedom and more medino jHjntion of this unu«ual apjwnlage 
are also unfortunate for localisation of inflammatory prcnlucts and extra 
vas-itions arising from it and li*itly intestinal obstruction oftmco-cxists 
an I a kink or volvulus at the base of the diverticulum inav cause obstriic 
tion of both it and the small mte^tme at the same time A gangrenous 
or perforative inflammation of the obstructwl diverticulum is likely to 
occur and to lead to peritonitis m a ftw houn 

Gibbon* Clinton* Dineur * Oliver Ashe* Roberts* Oliver Smith’ 
and others rcconl interesting cases of this kind Smith quotes Blane s 

• Lnr tupra t t 

> jlm/r </a«rii Ifcf NwvtoVt 1003 

' ruJfiJii ilrJ Jonnt Jane IjIM 

• mj dtitrmrie* \ \«ni)«‘r S It^ 1 

• VujTWt *0 IJl.3 

< e/Stry Julr lOOa 

, ’ Ann c/ Snry ,lW>t xl "II 
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thesis to the efiect that of twelve cases of acute inflammatory and perfora- 
tive diseases of the diverticulum eight died and three recovered after 
operation, the result being uncertain in the other cases. Gordon Taylor ^ 
records a case of gimshot injury of the diverticulum. 

Halstead ^ has related two fatal cases of perforation occurring during 
the second and fourth weeks of typhoid fever ; he also mentions two 
other fatal cases reported by Gallon and Boinet, and he points out that 
perforation is very likely to occur at the fundus, because the muscular 
wall may be deficient there. Tuberculous ulceration mth perforation 
may also occur, although it is infinitely rare as compared with inflamma- 
tion following sudden or chronic obstruction and the formation of fecal 
concretions. 

The treatment of this rare disease should be carried out along the 
lines laid down for appendicitis and its compHcations, for which the 
operation will have been undertaken as a rule. The diverticulum should 
be removed and its base crushed, tied and inverted by purse-string or 
Lembert’s sutures ; but this may not be always possible, owing to the 
constriction, volvulus or gangrene of the small intestine, which may call 
for resection or primary drainage with secondary resection in bad cases with 
paralytic distension existing or threatening. 

PERFORATION OF TYPHOID ULCER 

The diagnosis of this accident, which occurs in about 2-5 to 4-9 per 
cent, of all cases of enterica, is very important. Perforation accounts 
for at least a third of the deaths from typhoid fever.® 

Unfortrmately it is very difiicult to arrive at a diagnosis, for few of the 
classical symptoms and signs of perforation present themselves when 
perforation occurs during the depressed and almost moribund stage of the 
fever ; a number of perforations are therefore not suspected rmtil they are 
discovered at the autopsy. In others the diagnosis is only made when 
signs of peritonitis become evident, and an operation offers but a forlorn 
hope ; peritonitis may occur without perforation. 

Without operation perforation practically implies certain death, 
although rare and undoubted cases of spontaneous recovery have been 
recorded. Goodall relates one interesting case of this kind ; the recovery 
occurred in one out of 68 cases which were not treated by operation, giving 
a. rate of recovery of 1 • 4 per cent, for this series, and this is unduly hopeful. 

The results of operation for this condition during recent years have 
made a steady improvement. In a list of 83 cases which Keen ^ gives, 
there were 16 recoveries ; 19’2 per cent, of the operations, therefore, were 
successful. 

Harte and Ashhurst ® collected the records of 362 cases treated by 
operation, and foimd that 26 per cent, of these had recovered, but these 
figures are far too favourable, for all the successful cases are published 
hurriedly, whereas the records of failures are buried in obhvion. Goodall ® 

* Brit. Journ. Surg., 1918, vi, 324. 

2 Med. Record, November 29, 1902. 

’ Harte and Ashhurst, Ann. of Surg., 1904, xxxix, 8 ; Goodall, Lancet, 1904, ii, 9. 

* Surgical Complications and Sequelcc of Typhoid Fever, 1898. 

® Loc. cit. 

' Loe, cit. 
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iiieutions 49 conseciiliie operations at the lletropolitan Fe\er Hospitals, 
avith four recoveries, or 8 per cent 

Elsberg^ records 25 cases ol typhoid perforation tn children, with 10 
recoveries , the prognosis is known to be mach better in children Jobson 
and Gittmg - record 22 recoveries in 44 children 

Woolsey ® records 17 consecutive hospital cases, with a mortality of 
70 4 per cent and F T Stewart^ puhhshes 8 cases, with 2 recoveries 
Jlcakms ® records 1 230 cases of typhoid with 32 perforations, 20 opera 
tions, and 5 recoveries Twenty cases were operated upon at the Johns 
Hopkins Hospital ® with 7 recoveries It is not probable that the per 
centage of recovery in any series of a large number of conseciUne cases will 
be above 30 for many years to come, but this would be a brilliant success 
for a condition which is practically certain to be fatal unless an operation 
IS done 

This improvement is doubtless largely due to earher diagnosis of the 
condition, and therefore earlier operation , and as the feasibility of the 
operation becomes more fully recognised by ph3ratciaD3 and surgeons ahke, 
a atiU greater proportion of successes will no doubt be obtained Iveen 
may be quoted on this point He says “ UTien once the physicians are 
not only on the alert to observe the symptoms of perforation but when the 
knowledge that perforation of the bowel can be remedied by surgical 
means has permeated the profession, so that the instant that perforation 
takes place the surgeon will be caUed upon and if the case he suitable, will 
operate, we shall find unquestionably a much larger percentage of cures 
than have thus far been reported ’ But although earber diagnosis will 
do much to render these cases more hopeful, it must not be forgotten that 
many of them will still be practically hopeless from tlie first, on account of 
the serious condition of the patient, the delay in diagnosis, and of the 
technical difficulties which the surgeon will have to face 

Diagnosis The sudden onset ol acute pain, especially in the right 
lower quadrant of the abdomen, accompanied by unusual tenderness and 
rigidity, strongly suggests the occurrence of perforation Shivering is also 
an early sign, on which Goodall lays stress Collapse of any marked degree 
IS unusual, and its absence should not be allowed to mislead The affected 
loop of bowel may lie in the pelvis, where its perforation may cause pclvia 
pentomtis w ith vesical and rectal symptoms, such as frequent and painful 
micturition, rectal tenesmus and excessive tenderness on rectal eiamma 
tion A blood count is of no certain value except that the absence of any 
marked decrease m tbe number of red corpuscles mdicates that the 
symptoms are not due to hidden intestinal luemorrhage Lcucocytosjs 
does not develop soon enough to be of value An obhteration of the hver 
dulness if it occurs when the abdomen is flat may be of importance in 
confirming the diagnosis m a few cases, but its absence is not to be 
depended on It should not be forgotten, however, that symptoms of 
perforativ e peritonitis may come on insidiously in typhoid fe\ er, and that 
a patient may die with unsuspected general suppuratn e peritonitis , also 

» Jnn e/ Surj , July, 1903 

• Amtr Jovrn Mtd Sci , NoTcmber 190J 

> Ann o/ Surp , 1900 , 1 652 

* Amer Journ of iltd So May 1901 

> ^lonlreal Jlled Journ , October, 1905 

Osier, Princip/M onJ J’raefieei/ VeJiCHX, 8th eJ , 1920, p 11. 
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that the collapse and exhaustion of the third week may simulate perfora- 
tion. Fui-tlier, it is not uncommon for the signs of perforation to subside 
for a time after the initial sharp onset of pain. This stage is very decep- 
tive. Appendicitis occurring dming enteric fever is difficult to distinguish 
from perforation of an ulcer. The writer has successfidly removed the 
appendix in t^vo cases of this kind. 

Every effort must be made to arrive at an early diagnosis, however, 
and for this reason a surgeon should be asked to see the case when any 
suspicion arises, so that he may share the responsibility and operate with- 
out delay if necessary. llTien there is a strong suspicion of the occurrence 
of a perforation, an exploration should be undertaken and carried out as 
rapidly as possible if a capable surgeon is available. A blanlc exploration 
under favourable circvmistances is not necessarily a very serious tiling. 
Harte and Ashhurst give the foUovdng accomit of ojierations of this kind : 

“Of 26 such operations in which no peritoneal lesions were found, 
16 patients eventually recovered ; only 10 died — a mortality of 38'46 per 
cent. Of the nine fatal cases in which the duration of life after opera- 
tion is known, only three died in less than twelve horns. Of these three, 
one (Finney) died from pulmonary embolism following iliac thrombosis ; 
the second (J. F. llitchell) had had severe hematemesis and enteror- 
rhagia shortly before operation and was in a ver}’’ precarious condition ; 
while in the third case (Le Conte), in which the patient lived nearly 
seven hours after operation, the toxsemic state preidously existing 
persisted without material change until death. In these three cases 
local anresthesia was used, and in no way can the exploratory incision 
be held to have had any connection with the fatal termination."’ 

The success of treatment depends very much upon early operation, 
without waiting for reaction from any collapse that may be present. 
To avoid delay in getting consent from the relations it is wise to explain 
to the latter, early in the disease, the chances and dangers of perforation 
and to get their consent to immediate operation if perforation takes place. 
Armstrong ^ formd that ten operations performed dining the first twelve 
hours were followed by four recoveries, whereas the same number of 
operations done during the second twelve hours were followed by oul)' 
one recovery. All those operated upon after twenty-four hours died. 
Harte and Ashhurst’s figures do not show the same strildng effect of 
delay : 

Analysis according to Duration or Perforation before Operation. 


C.^'cs oper.ited on. 

l{eco\ cml. 

niwi. 

Tot.il. 

Morttility. 

First 12 hours after perforation . 

35 

9o 

130 

73-0% 

Second ,. 

22 

02 

84 

73-8% 

Third ., ., „ 

2 

29 

31 

93-5% 

Over 30 hours ., ,, 

/ 18 

37 

55 

07-2% 


(Harte and Ashhurst) 

and it is to be noticed that operations performed after thirty-six hours 
gave a mortality of onl)’’ 67'2 jier cent., but these cases were the few mild 
cases of slight and localised extravasation that had survived long enough 
to require an operation at this late period. Armstrong - reports seventy- 
eight operations with trventy-four (or 30'7 per cent.) recoveries. 

' Ann. of Surg., Xovember, 1902. 

- Brit. 2Icd. Jovrn., Oelober 29, 1910. 
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TIjp ci'ips iin\ 1 h tliMtkil mto two different cla-J'vps— the ftrtt, in 
whicli jHrfontion tnki'* phct during fht liiight of a «!C\ere attack, the 
Hcoiu! in which the jierfimitioii occurs during con\n!e«ceme or a inihl 
relapac In the former class the prospect is almost hopeless from the first , 
m the latter howecer there is a considerable chance of success 

Two anatomical points should be remembered m connection wath 
operition (1) Thai the jerJoraUrm ntarhj ahiayi occurs ni the last fin 
ftrt of fhc ilcinn \cconlmg to Keen it is m the ilciim m 81 I per cent 
Hartc and ^\shhur8t found that in 110 cases out of 100 the perforation 
was within a foot of the ctecuin and m onl> four was it more than a jard 
awaj from the ileocwial aaKe Tin appendix was found ]>orforatcd 
m eight cases and Meckel s diverticulum in three The lirgc intestine 
was perforated m 22 out of 222 reconhd by Hector Afackcnzic 

(2) That more than one perforation may he present In Keens list 
there were two or more perforations m 16 7 percent Harte and Ashhurst 
foimd that more than one perforation liad occurred in 12 per cent of 
271 cases^ In a man aged 28 Mroth* found four pcrfontions in the 
ileum The patient recovcretl after a lateral anastoniosis for fiecil 
fistula In some cases peritonitis occurs vnthout anj jicrfomtion * 

Operation Owing to the fetble condition of the patiint this calls for 
speedv gentle and accurate work It is cimcd out on the same lines 
ns those dc'cnliod for acute appendicitis with peritonitis fcometimes 
local or spinal anTsthen is adopted* Gas and oxjgen is the safest 
general ann>.thctic The right paramedian incision is the most suitable 
and gives gotnl aeccvs to the lower ileum and cT>cum Mlicn the iwn 
toneum is opened packs are placed to soak up tlie cxtramsation and 
the crecum is taken as a gunie to the lower cn«l of the ileum and the latter 
is followed up Adherent Ijmph or lines of inten«e inflammation often 
indicate a perforation and sometimes on escape of gas or liquid f'cees As 
soon as a iicrfontion is found the coil is brought outside and burrounded 
wath warm moist pads A small pcrfontion or a threatening one is 
mvaginated with a sero muscular purre string suture of fine linen thread 
\ large opening is closed with a continuous Connell reinforced by a 
continuous Curbing suture Occasionnilj an omental graft maj be used 
to plug and close a large perforation with fnahk walK* In some 
cases an enterostom) is performed a perforated oppendux or Aleckel s 
diverticulum is removed 

Occasional!} it is not possible either to find or close a jwrforation 
but if free drainage is provided the patient will have a better chance 
of recover) than if the operation is unduly prolonged by vain attempts to 
close the opening or to bring it to the surface or worse still resect a 

* Ann of ^urg November 1009 

* Svnrti and Hsnvn Aeln 3led Stand a 18^ 21, lii 0" 

* '\o\ocain local ansethosifk ma} be uwd in some ram ta) Tor exploratory purposes 
in casca ot era's doubt a amall incuion maj be mad the loner tl ree or four feet of th« 
ilcum rapidly examined and A rubber tube passed into tiio poh is and aspirated to find if 
any free fluid is present there (6) for bad eases where a general anxsthrtic may be 
considered too haxardous Dr G L naystdracr iltd 'leptemberC 1002) records seven 
eases treated under local aoTSlbosia Tl tee of his patients terO'cred The handing of 
the mtoetinos and the retraction of the sround arc painful and tl c mental d stress produces 
shock houever Coodall fo ind rueaine to be unsatisfactory m the only ease in ahieh 
I c tned It 

' Le Conte Phi ifeJ Journ December 13 19U3 
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portion of the bowel. As a rule the patient is too feeble to stand such 
heroic and prolonged operations. Moreover, the fsecal fistula soon closes 
spontaneously if the bowel is not fixed to the wound but is left among 
neighbouring coils, with a tube containing a gauze wick reaching down 
to the perforation. With multiple perforations enterostomy is sometimes 
necessary. 

The peritoneum is cleansed with gaiize rolls passed into the pelvis 
and flanlvs and left there to soak up the extravasation while the perfora- 
tion is sought and closed. This is safer and speedier than irrigation. 
The packs are removed and the wound is closed either partly or completely. 
Usually drainage is required by means of a tube passed through a supra- 
pubic stab wound into the pelvis. When the extravasation is local and 
early the wound is completely closed. 

DIVERTICULITIS OF THE COLON ^ 

The earliest description of diverticula of the colon is that published 
by Cruveilhier^ in 1849. In the English and American literature on the 
subject his important work appears to have been entirely overlooked. 
Curiously enough, Virchow ^ is generally credited with the first account 
of the condition, although on looking up the reference we find that 
the diverticula coli about which he wrote are simply the haustra of 
the colon which bulge out between the longitudinal bands, and he 
makes no reference whatever to the pathological condition now Imown as 
diverticula. 

Though Bristowe ^ had shown a typical specimen of multiple diverti- 
cula of the colon to the Pathological Society of London in 1865, the first 
author to describe the condition in the English language was Habershon,® 
physician to Guy’s Hospital, who in 1857 wrote the following excellent 
account of diverticulosis : 

“ Pouches of the colon sometimes become of a considerable size ; 
generally the circular fibres of the canal surround them, but not very 
unfrequently the circular fibres yield, and the mucous layer projects, 
covered only by the peritoneum, forming a more elongated sac, filled ■with 
mucus, or more frequently fasces. The orifices of these small sacs are 
bounded by the hypertrophied and longitudinal fibres, and their contents 
remain almost shut off from the intestinal canal. These pouches are the 
result of constipation, the muscular fibres become hypertrophied, but 
their effort to propel onward their contents leads to these minute hernial 
protrusions. 

“ I have most frequently observed them in connection with the 
sigmoid flexure ; but they probably occur at any part where the longi- 
tudinal fibres form a triple band rather than a imiform layer. In one 
case they were situated about every half-inch, forming a double row on 
each side of the colon. No muscular fibres cordd be detected in several 
of them, beyond the immediate ■vicinity of the mouth of the sac, but 

* The description of this disease is an extract from an article by A. F. Hurst and 
R. P. Rowlands in the Ouy’s Hospital Reports, 1925, Ixxv, No. 4, p. 452. 

- J. Cruveilhier, Traiti d’Anatomie Palhologigue, 1849, i, 593. 

^ R. Virchow, Arch.f. path. Anat., 1853, v, 348. 

* J. E. Bristowo, Trans. Path. Soc., 1855, vi, 191. 

o S. 0. Habershon, On the Diseases of the Alimentary Canal, London, 1857, p. 200. 
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inert Ij inuco«i» mcmbnme, submucoiw cellular fat ami i>critonenm 

Tht^c |>oucliU (l() not npjtcar to pmlmc an\ sjmptoim, or lead to 
dan^trous result 

In 18S5 Vrbuthnot distribcd in tiu (tii} s Hospital Hejiorts a 

specimen of ditcrticuh m a {lartiall} obstructid loop of colon found m a 
liemial s.ic and associated \titb dixirticula of the bladder the pii>er is 
of special interest as it contains the first published illustration of the 
condition 

Thest earl} obsertations attracted \cr\ little attention and it was 
not until the work of Betr* m ISOl and of ^laxwell Telling ® who in 1908 
collected 8*1 cases from the hteratun and addet! 21 new ones that the 
pathological and clinical im{K>rtAncL of the condition at last became 
ginerall) n.cogni''etl In 1917 Maxwill Ttlluig publishcil wnth Hrtinor a 
fiirtlar puicr founded on the study of 121 recorded casts 

Up to 1 Old di\ i rticula of the colon w en, nlw a j s an accidental discos crj 
at operation or post mortem In that ) tar dc Quersam* in bwitzcrlaiid 
and subscqucntlj out <i( us ( k F U ) tn 1 nglatul and Case m America 
diagnosed the condition with the aid of the \ raj's Uailiologj has since 
shown the frequencj of ducrticulosis m which disertitula are present 
without producing sjmptoms and has proved that thnr inflammation 
di\ crticubtis~far from being a patbolc^ical cunositj as it was regarded 
for over filtj jean after Cnivcdhiers classical ilc'cription is ruilij the 
most common cause of pam m the K ft iliac fossa 

The surgical nsjiects of diverticula of the colon have l>etn predominant 
m the literature since 1907 whenMajo Uibon and (Jilhn^ rcjiorttd five 
caws treated by operation but the comparative east with which the 
condition can now be diagnosed la its early etagvs has led to the gradual 
development of medical treatmint which should ivintuallj nnder 
operation only neeessarj m exceptional caws 

Results. Diverticula of the iliac and pelvic colon give nsc to no 
sjTnptoms unless pathological changis occur m them Owing however 
to the stagnation of fecal maUnal within them thej arc very liable to 
inflammation Lkcmtioii takes pi ice and as a result of the thinness of 
their walls their jicritoiieal covering becomes infected The wall of the 
bowel IS thickened, the mesenUrj thickeneil and shortened and adhesions 
fonn especially to the bladder 

TAe rrregufar sausage sAapeif finiiotrr fiirmwf Aj fAe raiftxmeJ coibfl 
has been frequentlj mistaken for cancer, especially when symptoms nf 
chronic or acute obstruction have been present In verj chronic cases 
the dev elopment of fibrous tissue produces n tumour, w Inch cv on during an 
operation or at the autopsy has been mistaken for a growth until micro- 
scopical examination showed its mflammatoiy origin and careful dis 
section revealed the presence of long anil tortuous diverticula m the mass 
In other cases the tumour has been left as inoperable, but the subsequent 
complete recov cry of the patient has revealed its true nature 

‘ U A Laiip i ay 4 Uotp Hep t8Sa sliii, 48 

* L Beer Amtr Journ 2ItJ So tIKM exmii 133 

» \\ H vr Tcllmg Laiu-ei IDOS i.gn8nl9*S,*ndl9iO j RS nndivilhO C Cruncr 
Brit Journ Sary 1917 it 40S 

* 1 da Querram ZtiU f Chxr , 1DI4 ezxviu 67 

' IV J ilayo, B Wilsoaandil A GiSn Surg^Oyit anJ Ol>ft , 1007, r 8 111 



416 


DIVERTICULITIS OF THE COLON 


S3nDiptoms and Diagnosis. The mere presence of diverticula of the 
colon — the condition to 'which de Quervain has given the name of diver- 
ticulosis — gives rise to no symptoms. It is often discovered in the routine 
X-ray examination with a barium enema of patients suffering from 
constipation and other intestinal disorders. If systematically looked for 
in constipated but otherndse healthy indi'viduals over the age of forty, 
diverticulosis would probably be found to be a quite common condition. 
Its sole importance is that under certain conditions the diverticula become 
inflamed and the condition of diverticulitis results. 

The earliest descriptions of the clinical aspects of diverticulitis were 
published by surgeons who had operated upon advanced cases which had 
given rise to serious symptoms. Since it has become possible to diagnose 
the condition -unth comparative ease by means of the X-rays,^ it has 
gradually become recognised that a mild form of diverticulitis is not 
uncommon, and that it gives rise to much less obvious and severe symptoms 
than those which were originally described. Many cases of intestinal 
dyspepsia, often diagnosed vaguely as colitis, are really due to diverti- 
culitis. In any patient over the age of forty or forty-five, who complains 
of attacks of discomfort in the lower part of the abdomen, and especially in 
the left iliac fossa, associated with constipation, irritability of the bladder, 
and occasionally with slight pyrexia, the possibility of diverticulitis should 
be considered. In such cases there is always definite tenderness in the 
left iliac fossa and often on deep pressure just above the pubes. In the 
early stages the iliac colon may appear to be slightly thickened, but no 
definite tumour is present. A tender tumour in the left iliac fossa is 
frequently due to diverticulitis, the iliac colon being affected either alone 
or with the pelvic colon and occasionally the descending colon in a large 
majority of cases of diverticulitis. 

In more advanced cases the symptoms are those of an acute inflamma- 
tory condition simulating appendicitis, but on the opposite side, or of 
chronic intestinal obstruction simulating cancer of the colon. 

(a) Inflammatory type. Acute inflammatory attacks may occm, which 
are exactly similar to those of appendicitis, except that the local signs arc 
on the left side. In cases of doubt the X-rays not only show the presence 
of diverticula, but they visualise the appendix and show that it is in its 
usual position ; at the same time the tender area is found to be over the 
iliac and pelvic colon and not the appendix. The attacks may begin 
quite suddenly mth acute pain after a heavy meal, whilst straining at 
stool, and after an aperient or during the administration of an enema, all 
of which produce active peristalsis of the colon, which might tear adhesions 
formed by inflamed diverticula. In other cases pain has occurred whilst 
at work, lifting a weight, jumping, hunting, or travelling in a jolting 
motor-car, and acute symptoms have developed after an operation on 
some other part of the abdomen. 

All degrees of inflammation occur. Sometimes perforation takes 
place ndth the formation of a localised abscess, which may discharge into 
the bowel, vagina or bladder, sometimes with the formation of a temporary 


* E. I. Spriggs, Brit. Journ. Surg., 1920, viii, 95 ; and with 0. A. Marxer, Duff House 
Papers, 1923, i, 105. 
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or permanent fistula but especially a \esico coUc fistula In others the 
abscess or the original perforation opens into the peritoneum and sets 
up a spreadmg pentonitis One of ns (R P E ) has operated on three 
cases of late diffuse peritonitis due to this cause with two deaths It is 
important to remember diverticuhtis as a possible cause of pentomtis of 
obscure ongm 

(6) O&struchtc tjpe Di\eTticulitia often produces symptoms almost 
mdistmguishable fri^ those of cancer of the colon In 1906 Moynihan ^ 
showed that fibrous stenosis of the colon due to diverticuhtis may mimic 
cancer of the colon One of us (E P R ) pubhshed two cases of chrome 
obstruction of the pelvic colon due to this cause ® The specimen success 
fully remove 1 from one of the cases is m the lluseiim at Guy s Hospital 
it shows very well the presence of diverticula along the mesenteric border 
with perforation mto the mesentery which is occupied by a mass of 
inflamed tissue with necrotic areas and small abscesses A great many 
cases of local inflammation of the colon with or without obstruction and 
due generally to diverticuhtis have in the past been considered to be due 
to malignant disease It is therefore of ntal importance to make micro 
scopical examinations of supposed growths of the colon and also to 
examine all specimens for diverticula It is often not at all easy to find 
these even when the bowel is laid open Sometimes they can be found 
only by the careful use of a probe It is probable that patients who 
survive more than four years after a colostomy for supposed groivth of 
the pelvic colon are not really suffering from cancer but from simple 
stenosis due to loflammation estenduig from diverticula 

The sigmoidoscope is useful m excluding a growth of the rectum or 
lower SIX inches of the peine colon In some cases the lumen of the bou el 
IS seen to become progressively more narrow and more or less fixed at a 
point proximal to the peln rectal flexure The mucous membrane is 
generally normal in appearance Occasionally it is ted and swollen in the 
affected region hut it never bleeds on simple contact with the instrument 
and it is never ulcerated as ifc frequently is immediately below a malignant 
stricture because the mflammation is generally confined to the outer coats 
of the bowel and to the mesentery Diminutiaa in the lumen of the bowel 
and swe lling of the mucous membrane may make it difficult to see the 
opemngs mto the diverticula they arc also likely to be hidden by folds 
of mucous membrane but Bensande ’ and others have seen them m a few 
cases In one case of ftlayo s the tumour had become partly mtussus 
cepted mto the rectum and was seen with the sigmoidoscope 

The stools rarely contam any pus or blood recogmsable by the naked 
eye or microscopically and occult blood is generally absent This is a 
very important point m diagnosis as evenin the absence of obvious blood 
occult blood IS always pre«ent both in pnmacy cancer of the colon and in 
cancer associated with diverticuhtis 

In most cases pyrexia and a moderate degree of polymorphonuclear 
leucocytosis are present both being comparatively rare in cancer The 
secondary mflaramation results m more pain than is common m growth 

» Tram Cl n Soe 1007 si 38 
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apart from the colic due to obstruction. The long duration of symptoms 
with bttle or no wasting, cachexia or anmmia, and the frequent history of 
life-long constipation are further points in favour of diverticiditis. 

Occasionally diverticulitis and carcinoma of the colon are associated, 
hut Judd and Pollock ^ believe that a patient with diverticulitis is no more 
likely to develop cancer than an average individual. In some cases a 
growth in the rectum or lower end of the pelvic colon has led to partial 
obstruction, and the increased internal pressure in the segment of bowel 
immediately proximal to it has doubtless been an important factor in the 
pathogenesis of the diverticula. 

Vesico-colic Fistula. Frequency of micturition and discomfort in the 
bladder are common symptoms of diverticulitis, and their association mth 
other signs of intestinal disorder should suggest the likelihood of this 
diagnosis. The bladder irritabihty is doubtless due to adhesions between 
the inflamed colon and bladder. In the presence of such adhesions an 
ulcerated diverticulum or an abscess which has formed in connection with 
one may rupture into the bladder. Cripps ^ was the first to show that a 
vesico-colic fistula results much more frequently from inflammatory 
changes in the colon than from cancer. A case published by Sydnej^ 
Jones ^ in 1858 proved that ulceration and perforation of a diverticulum 
might produce a vesico-colic fistula, and the investigations of Telling 
proved that this is its usual cause. One of us (R. P. E.) has operated on 
several cases of the kind. 

Radiological Diagnosis. The X-rays aft'ord the only means of recog- 
nising the presence of diverticula of the colon with certainty. Both an 
opaque meal and an opaque enema should be used ; although the latter 
is much more h’kely to demonstrate the presence of the diverticula, the 
former helps to determine what effect they are exerting on the normal 
intestinal actmty. In many cases the diverticula escape recognition 
after the opaque meal, but the degree and localisation of any delay 
in the passage through the colon, the exact situation of an}" area of 
tenderness, and the presence of fixation caused by adhesions can be 
studied. lUren au opaque enema is given, it may be held up temporarily 
or permanently in some part of the pehnc or iliac colon, showing that a 
considerable degree of obstruction is present, or, if it passes without 
difficulty, any local or widespread diminution in the lumen of the bowel is 
recognised. It is important to remember that a barium enema may give 
an exaggerated idea of the degree of obstniction, as the narrowing caused 
by the contraction of newly-formed fibrous tissue and by the presence of 
inflammatory material may be greatly increased by spasm : the latter is 
only temporary and is likely to be increased by the mechanical stimulus 
caused by the distension following the injection of the enema. If there 
is any evidence of narrowing, whether organic or functional, it is clear that 
diverticulitis and not merely diverticulosis is present. 

Dining the administration of the opaque enema the diverticula may 
be recognised. But their exact relations and their number can only be 
determined with accuracy if the patient is re-examined after the greater 

* E. S. Judd and L. W. Pollock, Ami. of Surg., 1924, Ixxx, 425. 
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part o£ the enema has been evacnated The diverticula remam filled, and 
there is generally still a small quantity of the opaque fluid present in the 
lumen of the bowel which is no longer distended Two rows of small 
roimded shadows with narrow necks connecting them ivith the intestmal 
lumen can generally be recognised They ate often still visible twenty- 
four hours or even several days after the enema has been given 

Treatment of Diverticulitis, (o) Medical Treatment The medical 
treatment of diverticuhtis consists m complete rest m bed till active 
itifiaoiniation, as shown by the presence of pam, tenderness, muscular 
rigidity, pyrexia and leucocytosis, has disappeared 

From SIX to eight ounces of bqmd parafim are run mto the bowel by 
rectum every evening and are retamed during the night By this means 
hard feces in the iliac and pelvic colon and in the dnerticula are softened 
and evacuated the following morning cither spontaneously or after the 
admuustration of a pmt and a half of warm water introduced slowly at as 
low a pressure as possible No aperient is given, but atropme should be 
administered to counteract the spasm which is almost mvanably present , 
gt 1/lQOth three times before meals can be tried as an initial dose, which 
should be increased i! no unpleasant degree of dryness of the moutb or 
ocular symptoms arise 

lYhen the signs of inflammation ha\e disappeared the volume of the 
paraffin enema can be slowly reduced and finally paraffin given by mouth 
can be substituted for it begummg with one ounce three times a day and 
gradually reducing the quantity till the right dose is found sufficient for 
producing one or two soft, unformed stools a day 

By treatment of this kmd we have found it possible not only to cure 
the sli^t cases in which the question of surgery could hardly anse but 
even to relieve severe cases in which obstructive symptoms and an acutely 
tender inflammatory mass, accompanied by pyrexia and leucocytosis, 
were present It is generally possible to avoid on operation in the acute 
stage, when it is most dangerous 

{b) Surgical Treatment Indications If the medical treatment 
already described does not lead to rapid improvement m obstructive or 
acute inflammatory cases an operation should be performed without 
further delay In more favourable cases, if in spite of careful after 
treatment the symptoms recur, it is probably wase to operate as soon as 
they have again subsufed, as in st qifef, pernnf a racficaf opera 

tion may be hopefully undertaken and completed at one sitting In the 
very exceptional acute cases m which the signs suggest a spreadmg 
peritomtis, immediate operation gives the only hope of savmg life In any 
case in which it proves difficult to exclude carcinoma, cither piimaty or 
complicatmg diverticuhtis, operation should also be advised 

Choice o! Operation It is often difficult to decide upon the best 
treatment even when a correct diagnosis has been made either before or 
at the operation Tellmg ^ has drawn attention to the fact that these 
patients are particularly susceptible to infection Pcntomtis and suppura 
tion of the abdominal wall have followed in too many cases because of the 
lurking infection m, and especially around, the affected colon It is very 
important to prepare the patient carefully and to take every precaution 
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against infection. It is wise to defer radical operation for at least a 
month from -the end of a febrile attack. 

The following operations may be briefly discussed : 

(a) Excision of diverticulum. 

(b) Colostomy. 

(c) Short-circuiting. 

(fZ) Eesection. 

(e) Closure of colico-vesical fistula. 

(/) Treatment of abscess and peritonitis. 

(а) Excision of Diverticulum. Excision of one or more diverticula is 
indicated when the disease is limited to one or a few. It has been success- 
fuUy performed both for acute and chronic diverticulitis, but symptoms 
are apt to recur after it, because other diverticula are often present but 
unperceived and these may become inflamed at any time. 

(б) Colostomy. Colostomy affords much relief without great risk to 
life, but an artificial anus has so many obvious disadvantages as to make 
it undesirable for sensitive patients. As a temporary measure it may be 
tolerated, when primary resection or short-circuiting is not safe or is 
impracticable at the time. It is particularly objectionable for the per- 
manent treatment of patients who are not suffering from malignant disease 
and may be expected to survive for many years. It is of the utmost 
importance to bear in mind that what appears to be an ob^^ous malignant 
growth of the pelvic colon may be only inflammatory. The mistake may 
be made even when the abdomen is opened. "MTien operating for acute, 
following upon chronic, intestinal obstruction or when performing colo- 
stomy because a supposed growth is too adherent and extensive for 
removal, it may be useful to remove a small piece for microscopic examina- 
tion. It must be remembered, however, that a good deal of inflamed 
tissue surrounds a gro^vth, so that too much reliance must not be placed 
upon a negative report. Occasionally the rest, drainage and irrigation 
afforded by the colostomy may lead to partial or even complete disap- 
pearance of the stricture so that the artificial opening may be closed, but 
the trouble may recur. In other cases a temporary colostomy or valvular 
csecostomy may be followed by secondary resection of the diseased part 
of the colon %vith restoration of the continuity of the bov'el. In many 
cases this is the safest plan. 

(c) Short-circuiting. It is unfortunate that the disease is usually in a 
part of the colon which is difficult to short-circuit. Moreover, the ana- 
tomical relations are greatly altered by the disease. The mesosigmoid is 
shortened and thickened and the inflammation may extend to the descend- 
ing loop of the pelvic colon, so that it is almost impossible to make the 
anastomosis in healthy bowel below the disease ; however, with the aid 
of a rubber tube, it may be possible to join the cfecum to the front of the 
rectum. In one case in which a tubular stricture extended from the 
rectum to the splenic flexure I anastomosed the ileum laterally to the front 
of the rectum, ‘thus affording incomplete but considerable relief, the 
patient surviving in fair health for at least fifteen years. Mflien the 
stenosis is high up, as, for instance, in the splenic flexure or descending 
colon, a short-circuit can be easily performed. 
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(d) Resection Eescction with end to end muon appears to be the 
operation of choice, for it offers a good chance of cure at one operation 
without undue immediate risk In some of these cases it is much easier 
and safer to make the end to end anastomosis with the aid of a large 
ruhbei tube inside the rectum and colon It is necessat) to prepare the 
patient carefully by dieting apenents and enemata before undertahng 
the operation It la wise to wait until any acute attack of inflammation 
has subsided I have performed this operation in thirteen cases with one 
death from peritonitis m this case the anastomosis low m the pelvis, 
was unfortunately not made over a rubber tube 

The ultimate results have been \ery good The two following cases 
are good examples of this condition 

of peliie colon for dncrtieulUis aitiulaling etircinotia 3Irs M T 
aged 59 had suffered from constipation all her life but this hail been irorse lately 
In 1922 she had an attack of abdominal patn which was thought to be due to kmkin^ 
of the bowel the pam was very severe requiting an injection of morphia The 
attack was accompanied first by diarrh«a then by severe constipation tlie tern 
perature was above normal for a fortnight Two weeks later another attack 
developed accompanied bv fever and shivering a quick puUe and severe abdommaj 
pam which was worse u\ the lower abdomen There was another attack in May 
1924 1 saw the patient m March 192d when a tumour could be felt high up m the 
posterior wall of the rectum It was thought to be a carcinoma of the dependent 
loop of the pelvio colon lyug m Douglas pouch It was not adherent either to the 
uterus or to the sacrum An operation was adnsed 

Operation March 2o 1925 Left low paramedian incision Extensive diverti 
culitis of the pelvic colon inch many amaU stones a bttle larger than peas in direrb 
cula at the side of the colon The bowel and its mesentery were shortened from 
pericolitis and infiltration The whole of the peinc colon the lower part of which 
wsA stenosed was excised anl end to end utuou made over a tube There was no 
sign of growth There were numberless diverticula even the descending colon above 
the resection showed a few smsU pouches Tbe patient made a good recovery and 
w as in excellent health six months later 

SetecUon of pehie colon for dtrcrltculiUs simulat ng tarttnoma Ur E W had 
suffered during the last year from three attacks of intestinal obstruction each lasting 
four or five <lays Each attack was aasociated with severe griping pains and abdo 
minal distension enemata ultimately brought relief Radiographic examinations 
of the colon in the intervals failed either to show the cause of the obstruction or to 
give evidence of diverticubtis M ben 1 eaw him m the last attack the transverse 
colon was seen to be dilated and eontntcting violently at intervals The left iliac 
colon was in a similar condition There was no history of melana Carcinoma of 
tbe pelvic colon was strongly suspected and an operation was performed four days 
after the obstruction bad been overcome by enemata and liquid paraffin A mass 
three inches long was found in the lower pact of the pelvic colon adherent to the 
left ureter It was removed with considerable difficulty owing to the thiekenin,, 
and shortening of its mesentery and the adhesion to the side and back of the pelvis 
An end to-end umon was made o\er a large rubber tube which drained the descending 
colon through the rectum and anns The patient made a good and rapid recovery 

After the mass had been removed it was still thought to be a carcinoma but on 
slitting up the l)ow el no growth was found only a tight fibrous tubular stneture 
two and a half inches lone due to chrome inflammation around numerous dia erticula 
It w as difficult to introduce the blade of a pair of scissors into the stricture 

In some cnies immediate resection with dramage of the bowel abote 
and below, after Slikulicz and Paul s method, has been successfully done 
Pavd’s tubes being tied into the cut ends of the remammg colon Another 
operation is generally necessary to re^tabbsh the natural channel. 
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although this may take place naturally by the sinldng in of the colostomy 
openings. 

(c) Closu7'e of Colico-vesical Fistula. A^Tien a fistula has developed 
between the colon and the bladder, as a result of diverticulitis of the colon, 
and the diagnosis of non-malignant disease has been established by means 
of the cystoscope and X-rays, an attempt may be made to cure this very 
troublesome and dangerous condition by laparotomy. The sigmoido- 
scope, which must be used with great care, may reveal the site of adhesions, 
stricture and perhaps of the fistula. If the lower six inches of the bowel 
can be proved to be healthy, an operation is hopeful. If the obstniction 
and fistula are lower, the operation may be very difficult and dangerous. 
Detachment of the colon from the bladder, with closure of the openings 
into these viscera, may be performed "with the aid of the Trendelenburg 
position and a good light. The opening into the bladder is fairly easil}’’ 
closed and inverted and, if the disease in the bowel is fortunately localised 
without stenosis, a similar plan may be adopted for it. If, however, the 
disease is extensive and- causes a definite stricture, and especially if 
adhesions are dense and extensive, preliminary colostomy with spur 
formation is indicated. This relieves the distressing pain and cystitis and 
greatly improves the general condition of the patient. It also makes the 
subsequent resection of the diseased part of the colon much safer. It is 
sometimes wise to make the colostomy only a little above the stricture so 
that it can be removed and the channel of the bowel re-established at the 
second operation. In some bad cases permanent colostoni}’' is the only 
safe treatment. The following is an interesting example ; 

Besection and colostomy for vesico-colic fistula secondary to diverticulitis. Mrs. G., • 
aged 55, had a laparotomy six years before by a ^nfocologist for pelvic tumour : a 
swelling was found which was thought to be carcinoma of the pelvic colon. There 
was no obstruction at the time, therefore tlio growth was replaced and the abdomen 
closed with the idea that a surgeon should remove the growth later, but the wound 
suppurated and the patient declined to have another operation. Apart from con- 
stipation, from which she liad suffered for many years, slie ivas comparatively we!) 
for the next six years, but in February, 1920, she had signs of inflammation in the 
lower part of the abdomen and a large swelling formed in tiie left iliac fossa. There 
was hish fever of the remittent typo. An operation was advised, but declined. 
Three weeks later the abscess apparently ruptured into the bladder, and after this 
she often passed gas and pus witli the urine, and the temperature continued high and 
remittent. She lost flesh, became anajmic, and at last consented to see a surgeon. 

I saw her on April 12, 1920, and persuaded her to have an operation. She went into 
a nursing homo, but was so much better for a week that the operation was deferred. 
However, her temperature went up again and the bladder symptoms continued, so 
that the operation was performed. Diverticulitis of the colon with fistula in the 
bladder was diagnosed. 

Operation, April 26, 1920. Vertical incision over the lower half of the left rectus. 
Many dense adhesions in the pelvis between the pelvic colon and bladder. On separat- 
ing tiiese several abscesses were opened and two cj'sts, containing sanious fluid, near 
the left ovary and broad ligament. The left Fallopian tube contained pus and was 
removed. Tlie fistula into the bladder was found well to the left of the middle line ; 
the opening was closed with catgut and this part was then pushed down in front of 
the uterus, which was sewn up over it. 

The opening on the front of the pelvic colon communicating witli the bladder 
would admit a lead pencil, and its mucous membrane prolapsed and was clearb" part 
of a diverticulum. There was another similar opening lower do\(ui and to the right, 
which was found on trying to separate the lower part of the pelvic colon. The latter 
was very much shortened, thick, hard and intimately adherent back and front. Its 
wall was so rigid that it appeared practically impossible to close the openings 
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mcntionrd, Ihmfore tlio part wjw «cpafatcd anl excL»cd TIjp divav* 

cstcn l«l too low to m^k« it po^'iClo to jmn the tlosctwling colon to the tvettun, 
thmforc the cut end of the rectum naa dosed and mrerted and an tn 1 coloslomi 
made at the upper in I of tl c wound 

The specimen remoictl was about eight inches long , its lumen was considembU 
nartowcfl The opening's of manv thtertiCuU were found on its mucous surface 
mnn^ of them hi Iden l>^ folds of mucous inemhraDe some extending into fairh Jirge 
pouches in the fat at the side of the colon. 

The patient mailo a slow hut f.ood rccoscrj the cjstitLs end shivering ccastsl at 
once, but the woun I auppuratett lor some wceLs The restoration of the natiiml 
f issa^t was su^;,cstcil ugliteen months later but the patient preferrni to carrj on 
as she was the eolostomj causing her hut little inconvenience 

(/) Treatment of dftsccss fliirf Pmlonttis Acute tlitcrticulitis of the 
colon IS best treated con‘!Cr\ntitclj, for itrnrclj cnu.«es dl{Tul^c or spreading 
peritonitis The patient ts placed in the Fowler position and is gi\cn 
nothing by the minith until the (ever has subsided Saline iiifitsions are 
gitcn if neccssart If an abscess forms it is opened and drained through 
an mcision ahote and to the left of the pubes If the pulse temperature 
pain and abdominal rigidity increase indicating spreading |>cntonitis m 
fipitc of treatment the abdomen is opened and anj iwrfomtion found is 
closed the jicrforated diterticuliim being remoted if possible 
Scroicit Mobtautt 

Cases of diicrticuliiis at the 3hjo Omie from lanuary 1 1007 to fanuarv 1 
1021 ( Tu Id an i Pollock) * 
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Tlic morlahlj of these operations was about 10 per cent 
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CHAPTER XIX 

OPERATIONS ON THE SPLEEN 


Splenotomy or incision of the spleen has been successfully performed for 
cysts and abscess. It is the best treatment when there are very extensive 
adhesions the separation of which might lead to laceration of the spleen 
^ with profuse haemorrhage . Usually the best incision is one ’parallel to 
and one inch below the left costal margin, but drainage may be established 
posteriorly below the last rib or through the thorax after removal of por- 
tions of the ninth and tenth ribs, if possible below the pleural reflexion, or 
faihng this, through the lower part of the pleura, which is often adherent, 
but if it is not the parietal is sutured to the diaphragmatic pleura before 
the latter is incised. Belloni and Moschini^ report a successful case 
treated in this way. An empyema had to be opened later in spite of the 
precautions taken to avoid infection of the pleura. Rogers ^ records the 
following interesting and rare case : 

Amcebic Abscess of the Spleen Cured by Aspiration and Emetine Injections. A 
native male, aged 32, admitted with enlargement of the spleen to 2 in. below the left 
costal margin and a tender prominence of the lower ribs, with redness of the skin 
over it. On exploration, 8 oz. of thick reddish pus and blood, closety resembling that 
of amoebic liver abscesses, were withdrawn. Three da 3 's later there was evidence of 
refilling of the cawty, so a second aspiration of 4 oz. was performed, and tliis time 
1 grain of emetine hj'drobromide in 2 oz. of water was injected. I examined the pus 
microscopically, and found amceb® to be present, while it was sterile on culture for 
bacteria. On each of the next two days half a grain of emetine was injected sub- 
cutaneouslj% but the temperature once more rose, and six da}'s after the second 
aspiration there was again slight bulging. A third aspiration was now done, but only 
a little pus and much blood was obtained, and a grain of emetine hydrobromide was 
again injected into the ca%dty, and two more i -grain doses given subcutaneously. 
The temperature finally fell to normal two days later, and the abscess did not again 
refill, but complete recovery ensued. 

This case is of great interest, both on account of the rarity of amoebic 
abscess of the spleen and because of its successful treatment by the new 
method ; for when opened these abscesses heal very slowly and leave 
obstinate sinuses. It was for this reason that a repetition of the emetine 
injection into the cavity was carried out, with the fortunate result recorded. 

SPLENECTOMY 

It has been known for a very long time that the sj^leen is not essential 
to life. It is sometimes absent in animals and also in man without 
apparent detriment. Small accessory spleens are conamon and may 
h)’|5ertrophy after splenectomy.^ Sir Berkeley ilopiihan,*’ in his Brad- 
shaw Lecture on the Surgery of the Spleen, goes into this question very 
thoroughly. 

Consequences of Losing the Spleen. There is a temporary increase of 
white blood corpuscles, especially of lymphocytes, for about a year, and 

' Gaz. deg. Osped., February 1, 1910. 

® Brit. Med. Journ., 1912, August 24, p. 407. 

’ \V. McAdam Eccics and G. h. Freer, Bril. Med. Journ., 1921, ii, olo. 
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the eosinophile cells to about 8 per cent for about three years There is 
a temporary decrease, for about two months, of the red blood corpuscles, 
which become more resistant to hsemolytics There is o% er action of the 
lymph glands and bone marrow m blood making , the glands may become 
enlarged and the bones tender Splenectomy makes mfection a little 
niote likely and is apparently followed by some loss of fertility 

A few’ remarks upon the history of splenectomy, learnt from Sir 
Berkeley Moyniban’s lecture, may be nuulc here 

Zaccarello, an amateur surgpon, succcssfuEy removed the spleen in 
1549, and Fioravanti, who helped Him, describes the operation 

‘ I went to "ee the lady and made preparations with her and mth her husband, 
and ha\ mg done so u ent to the Josticea to give her up for dead, as is usually done 
\i«l, having permission, we went one monung to the ladj’s house The good old 
man took a razor and cut the fle^h above the spleen which being cut came out of the 
bodj e went on separating It from the reticulum and took it all out and sewed 
up the flesh, leaving onlj a small opening I dressed it with mixed oil of hypcncum, 
incense powder, mastic, myrrh and sarcocoHa. and ordered her a drink of boiled 
water with ordinarj hone\ comfret. betony and hoi} thistle and every day I made 
her take a dose of thenac ’ 

lu the seventeenth century, Matthias a surgeon of Colberg removed a 
spleen which had prolapsed thjovigh a wound and Clarke of Somerset, 
did the same m 1C70 The latter performed the first eipenmcntal 
splenectomy on a dog , the animal recovered In 1669, Malpighi liga 
tured the splenic artery m a dog, which resulted in almost complete 
atrophy of the gland 

The first splenectomy debberately performed m England (the fifth in 
the history of the operation), for an emargement of the organ, is related 
by Spencer Wells The patient was a married woman, thirty four years 
of age, who was “ evidently dying from a large spleen,” and who had no 
other disease The patient died of septiciemm about six months after the 
operation 

Thomas Bryant performed the operation twice for leuksima at Guy’s 
Hospital m 1866 and 18G7 Both patients died from hremorrbage, and 
Bryant comments as follows 

“ AVe haae learnt two things from the cases related Firstly, that 
enlargement of the spleen m leucocythaemia appears to bo only a part of 
w Avatase tV/fe ‘^aa^iian wyatiwii tA Ti ’« Wit , wzii , , 

that m splenectomy for such a disease there is a predisposition to hsemor- 
rbage with which surgery is incompetent to deal It can neither be fore 
seen by any amount of care nor iroped with by any amount of skill Under 
these circumstances there is no shirlang the conclusion that the operation 
is physiologically unsound and surgicany unsafe, and, for leucocytha-ima, 
should not be performed ” 

Indications for Splenectomy. 1 Rupture. The spleen may be 
ruptured from injuries, with or without wounds, and the resulting haimor 
rhage is frequently swiftly fatal In some cases suture of the spleen or 
packing the wound with gauze has arrested the bleeding and saved life, 
but as a rule the best course is to remove the spleen at once Directly the 
abdomen is opened the hand is passed through the enormous amount of 
blood, which is often present, to seek and hold the pedicle, which is then 
clativpetl and ligatured 
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The spleen may also rupture and need removal in malaria and enteric 
fever. It sometimes ruptures spontaneously, or after slight injury m 
these and other conditions.’^ As to the diagnosis of ruptured spleen the 
following points are of value : 

(а) The locality of the injury. 

(б) The evidence of internal haemorrhage. 

(c) Abdominal rigidity and marked increase of fixed splenic dulness. 

(d) The evidence of an increasing collection of fluid in the abdomen 



Fig 232 Splenectomj’. Tlie pedicle is clamped and the ligature placed ready 

for tying. 

and of the fact that, while the dulness in the right flanlr can be made to 
disappear by change of position, that m the left flank remains constant. 

The operation should be performed as soon as the diagnosis is made, 
for to wait for reaction from shock and collapse is to vait for more hannor- 
rhage and to throw away the fair chance the patient has of recovery fiom 
early operation. IVhen the bleeding is not severe enough to cause death 
within a few days the blood clot may become infected from the bowel, 
causing localised or diffuse peritonitis. The peritoneal sac should be 

' J. r. Connors, Ann. Surg., 1921, Ixxm, 1 , and IV. E. Leighton, xbtd , p 13. 
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rapidly cleansed from all blood and clots E\ciy precaution for mcetmg 
shock should be taken before, during and after operation Blood trans 
fusion 13 often of inestimable \alue, and in some cases the blood m the 
pentoneal canty can be citratcd and used for auto transfusion with 
satisfactory results and witli less reaction than when blood is transfused 
from another person, however well chosen ^ 

In 1911 A boy, agod 17, camo under my rare nho hid run against the posterior 
edge of A hand cart, striking hia abdomen and left loner ribs After sitting down in 
painforflftoonminutcshcwosablctoualkabout A mile, and five hours later he eamo 
to Guv 8 Hospital He vialkrd to and from the tranicar He was rather pale on 
admission, with a rising pulse of MO to 120 Uii alidomcn nns quite ngid and verj 
tender It was aUo beeoming fuller and its re>«on!»nce was becoming impaired in 
the left flank and left iliac region As the diagoosis was uncertain between laceration 
of tbe jejunum and niptuml Bjilecn a vertical incision was made through the left 
rcetus A large amount of clot and blood at onco escaped and n rupture of the spleen 
was felt The relief of intra nlKlominal tension seemed to merenao the bleeding, 
which vras furious until the perlicle was secured mtli a strong clamp (Fig 232) 
Although the wound was long it was impossible to get projier access to the spleen, 
wluch was high and adherent until another incision vras earned downwards anti 
outwards from the upper end of the vertical one Tbe rent vras a large antero 
postenoronc almost dividing tho organ and extending into the hiimm so that suturo 
was hopeless Aloreovcr, the spleen was verv friable The pedicle was transfixed 
ui front of tbechmpand tied with a &UfTortbhire knot of strong catgut ^fcanwhilo 
the patient was bvinginfu<ed into the axill'c Are pints vrero given during and soon 
after the operation Tliere was much blooil in the abdomen especially in the pelvis, 
which was rapidlv cleaned out The patient made a gooil recovery and was oble to 
leave the hoi-pital in three weeks 

Prognosis W itbout operation pcrfontion or laceration of the spleen 
IS almost certain to end fatally ^\lth early operation (usually splenec 
tomy) about 70 per cent may be expected to recover 

(2) Wandering Spleen with twisted Pedicle A movable spleen may 
be a cause of pam and disability when tbe pedicle becomes twisted, and 
an operation— either splenopexy or splenectomy— Las to be performed 
The latter is generally chosen and, as a rule, proves easy aud successful in 
these cases 

(3) Cysts- — hydatid, blood,’ serous, lymphatic and dermoid As a 
rule splenectomy is indicated for these conditions, but it may be a diffi 
cult operation owing to adhesions Sometimes a slight injury may induce 
bleeding into or cause a splenic cyst A spleen of this kind was shown at 
tbAWftdv^.Soe.»jiity«itUn;rlflixtn.UlZ^byllic flwytmn iliuims. AynJing, 
man bad been hit in the cpigastnura by a football and subsequently 
developed sjuaptoms of left snb diaphragmatic abscess for which an 
operation was undertaken The real condition was discovered at the 
operation, which was successful 

(4) Splemc aneemia, mclndmg von Jakseb’s (infantile) Disease. Splc 
nectomy is the only satisfactory treatment for splenic anasmia, and it 
should be done early before perisplenitis develops, with resulting adhesions, 
which add greatly to the nsk of delayed operations It should also be 
earned out before severe secondary chaises (cirrhosis) take place in the 
liver and ascites develops In these later stages splenic anemia is com- 
monly called “ Banti’s disease ” As I have said, the operation m the 

' H Haulke, Beilr t KJin Ciir , 1921, exxu, 389 

• R H rowicr,An7i o/iSu>9 , 1921, Ixxui, 20 

* C S Hamilton and E H Boyer, inn of Sarg , 1921, txxiii, 58 
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later cases may be extremely difficult, Giving to extensive adhesions and 
also the size of the spleen. On this account it has had to be abandoned in 
some cases. Out of ninety-three splenectomies performed at the Ufayo 
Clinic^ ^ mortality of 10‘8 per cent. There appears to be a 

special liability to infection in cases of splenic aneemia and also to throm 
bosis in the splenic vein spreading to the superior mesenteric or portal 
vein, sometimes causing death from gangrene of the intestine. 

It is interesting to note that after operation the liability to severe 
hemorrhage (especially hematemesis, which is characteristic of splenic 
anemia) is not entirely eradicated, for the bleeding may recur and even 
terminate fatally as many as seven years later. This happened in the case 
of a young man, a patient of Dr. A. F. Hurst and the late Sir William 
Osier, whose spleen I removed in 1915. He was in excellent health and 
his blood in good condition until sudden haemorrhages occurred, apparently 
into his brain and stomach, and he died. Haemorrhages recurred, often 
after long periods, in ten of the cases of splenectomy for this disease at 
the Mayo Clinic.^ It is due to secondary cirrhosis of the liver. 

The splenic anmmia of infants (von Jaksch’s disease) is more favour- 
able and recovery often follows good feeding, but splenectomy is necessary 
in some cases. There were eight splenectomies performed at the Mayo 
Clinic ^ without a death. 

(5) Egyptian Splenomegaly. This is a common disease characterised 
by progressive cirrhosis of the liver, enlargement of the spleen and secon- 
dary anaemia. It resembles Banti’s disease, but it is associated with fever 
and is probably due to an infection ; the cirrhosis is an essential part of 
the disease from the beginning. It is incirrable by medical treatment, but 
splenectomy is indicated and hopeful if imdertaken before ascites develops. 
Owen Eichards and Day ^ discuss this disease in an able paper, and later 
Kichards^ reports 22 splenectomies with four deaths. He also describes the 
operation he adopts in these difficult cases. 

(6) Haemolytic Jaundice. This is a condition of anasmia with slight 
jaundice of the acholuric type — ^that is, there is no bile pigment in the 
urine and the faeces are not pale, but there is marked fragility of the red 
blood corpuscles. There are at least two varieties, the acquired and the 
familial, in which several members of the family may be affected. 

The acquired form is by far the more serious, and without operation is 
practically always fatal. In this condition splenectomy is most success- 
ful, being easy and attended with a low mortality. The Mayo Clinic ® 
publishes a record of 49 operations, with a mortalit}’’ of 4 per cent. There 
have been many successful cases at Guy’s Hospital. The jaundice clears 
up in a few days, but the fragility of the blood corpuscles may remain for 
many years. Lord Dawson recently reported a case where the fragility 
persisted for thirty years after a successful splenectomy by Sir Spencer 
Wells. It is interesting that in more than half of these cases biliar}^ colic 


1 W. J. Mayo, CoUectel Papers of Ihe Mayo Clinic, 1923, -xv, 770. 

Loc. supra cit. 

« a Ri^eSrand H. B. Day, Trans. Soc. Trop. Med. and Hygiene, July, 1012, Xo. S, 


O. Richards, Brit. Journ. Surg., 1914, i, 419. 
0 Loc. supra cit. 
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and gall stones were present, and in some an operation for the removal of 
gall stones had naturally not cured the jaundice Either at the tune of 
the splenectomy or, better still, subsequently, the gall stones may hare 
to be removed and the gall bladder dramed It is not vnse to operate 
during one of the crises so charactenstic of this disease 

Operation is not so often mdicated for the less severe familial type 

(7) Syphilitic Splenomegaly. Late syphibs, especially the congenital 
variety associated with great enlargement of the spleen, fails to respond 
to thorough and prolonged medical treatment Under these circumstances 
splenectomy may immediately relieve the patient, for these spleens con- 
tam gummata and harbour spirochfetes which arc not amenable to 
medical treatment The Wassermann reaction becomes negative and the 
gummatous bver soon shrinks to the normal size , the anaemia disappears, 
ilany successful cases of this kind arc mentioned by W J Mayo 

(8) Tuberculosis of the Spleen. Occasionally tuberculosis may be 
limited to the spleen and splenectomy indicated It proved successful 
m four out of six ca^es operated on at the Mayo Clmic , * one of the two 
deaths occurred two months after the operation and uas due to general 
miliary tuberculosis 

(9) Fermcioas Ansemia. It is stiU uncertain whether splenectomy is 
worth while m Addison’s or pernicious ansmia It has been performed 
more on the Continent and in America than in England and was first 
suggested by Eppinger At the Mayo Clmic there were three deaths m 
59 cases ^ Giffiji and Szlapka ’ mvestigated 50 splenectomised patients 
and “ the pessimism which existed m the Clinic has been partly dispelled 
at least It was found that 31 3 per cent of the patients with pernicious 
antcmia surv ired the operation three years or more, living two and one 
half times as long as the average in a similar group of non splenectomised 
patients at the same stage of the disease, and that 10 0 per cent are alive 
after more than five years This clearly indicates m at least one third of 
the cases that the average life of patients with pcrmcious anaemia is greatly 
prolonged and m about 10 per cent the prolongation is sufficient to lead 
to the hope that cures may rrenlt in some cases ” 

Before splenectomy is considered every endeavmur is made to improve 
the condition of the patient and the quality of his blood by the remov’al 
of all sources of sepsis, oral, appendical and sometimes biliary, by the free 
a&mimstration oi hydroc'n'ionc aciii \for aVl tiiese paticbts have adn’ior 
hydrla), and by step ladder transfusions of blood After trying these 
methods thoroughly, without lasting benefit, I performed splenectomy m 
two grave cases for Dr A F Hurst, with very sinking ad v’antage to the 
patients, whose blood and general condition improved immensely Some 
six months later, however, one of these patients died of influenzal 
pneumonia 

(10) Myelogenous Leukeemia. This disease showed a mortabty of 
3 8 per cent m 2G splenectomies performed at the Mayo Clmic * The 
operations were not undertaken until the enlargement of the spleen had 
been greatly reduced by r.sdium therapy Some of the patients greatly 

I Loe fiipracil 

* Loc tupracit 

* V\ J Majo, CoHeftei JffljwCtisrf, 1021, xiii, 615> 

* H Z G>fhn, CailKted Paptrt 520 
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improved after t]ie_ operation, which, W. J. Mayo ^ thinks, is worth while 
if performed oarly in the disease ; also in the more chronic t}^)es. 

(11) Gaucher’s Disease (Endothelioma of the Spleen). Splenectomy 
is the only hopeful treatment for this rare condition.- It was performed 
on four cases at the Mayo Clinic,® Avith two deaths. 

(12) Malarial Splenomegaly. The medical treatment of malaria lias 
improved so much that splenectomy is very rarely necessary, apart from 
rupture. The operation was attended by a high mortality. 

Other indications for splenectomy are septic spleen, abscess of the 
spleen and aneurysm of the splenic artery. It has been successful in one 
case of polycythemia rubra vera and in two cases of hmmorrhagic purpura.® 
It has been performed for splenomegaly due to hiUiarzia and kala-azar, 
also for lymphadenoma (Hodgkins’ disease) and lympho-sarcoma, hut there 
is no proof that the operation has done any permanent good in these 
conditions. 


Operation. Every care must be taken before, during and after the 
operation to prevent haemorrhage, shock and sepsis. 

The table is tilted a little to the right and the surgeon stands on this 
side, for this makes it easier to separate and deliver the spleen. A left, 
long paramedian incision, extending from the left costal angle well below 
the umbilicus, is the one most generally useful. If more room is required 
above, the left costal margin can be retracted after dividing the seventh 
and eighth costal cartilages below the pleura. This incision gives the best 
access to the pedicle, it facilitates the general exploration, and it allows any 
necessary treatment of the biliary apparatus or the appendix ; in cases of 
rupture or wounds of the spleen it enables the surgeon to find and treat 
any associated injuries, which are not uncommon. When the spleen is 
very adherent to the left flanlc and diaphragm, as it often is in late cases 
of splenic ansemia and Egyptian splenomegaly, an incision further out 
(either vertical or parallel to the costal margin) makes it easier to deal with 
adhesions. For similar reasons Vanverts removed portions of the 8th, 
9th and 10th costal cartilages subpleiually. 

The peritoneum is opened freely and the abdomen is explored, special 
attention being paid to the liver and its ducts. The spleen is examined, 
and if at this stage the surgeon is satisfied that the adhesions between a 
very large spleen and the diaphragm are too extensive and intimate, he will 
do well to close the wound,^ especially if there is marked cirrhosis of the 
liver. If, however, it is decided that the spleen can be removed Avithout 
undue risk, the hand gently but rapidly separates any adhesions to the 
diaphragm, care being taken to avoid injuring the latter and perforating 
the plerua or pericardium — accidents Avhich have happened during diffi- 
cult splenectomies. Any bleeding points are tied or over-scAvn AAuth cat- 
gut. The right hand is passed above and to the left of the spleen to bring 
the latter dowmvards and forwards into the Avound ; meanAvhile the 
assistant places a large moist gauze roll in the space behind the spleen. 
The end of the gauze roll is fixed outside the AVOund so that it cannot be 


» W. J. Mayo, Collected Papers of the Mayo Clinic, 1923, xv, 770. 

2 H. Z. Giffin, loc. supra cil. 

2 W. J. Mayo, loc. supra cii. n 

■I P Lombard recommends the intracapsular removal of sucli an ndlicrcm 
{Bull, et Mem. de la Soc. de Chir., 1921, xlvii, 826). 
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lost Any adherent omentum is separated and tied if necessary, and the 
^ascular connections between the spleen and the stomach are tied and 
dnided care being taken to a\oid injunng the stomach which has been 
aecidentallj opened lunng this operation with unfortunate results The 
spleen is \erj gently dehvered out of the wound which should be of ade 
quate size for any jerkmg or sudden force may lead to laceration of the 
thin walled % eins of the pedicle It is turned o\ er to the right to display 
the pedicle better and the tail of the pancreas {often visible behind) is 
separated The Balfour technic is then followed^ (Fig 233) 



Fio 233 Splenectomy The spleen has been tun «da ertotherght taped cle 
clamped and I gnturcs placed ready for tying n tho groovea left as the two 
amaUer foweps are removed 

The splemc pedicle is then grasped m such a manner as to compress 
the artery between the thumb and the finger and is held during a few 
heart-beats in order to allow the ^eno 1 ls blood to dram from the spleen 
back into the general circulation Two forceps are then placed on the 
proximal side and one next the spleen and the pedicle is divided A 
catgut tie IS made m the groove of the deeper forceps as they are removed 
and a second tie m the groove of the second forceps as they are removed 
'With, fine catgut on a needle the separated peritoneal tissues and other 
loose tissues along the upper surface of the pancreas are drawn together 
and some small bleeding vessels m that ffltuation are secured 
> W J Majro CcHleeltd Paptr^oftht XajoCl a e 19'’! x 631 


28— a 



432 OPERATIONS ON THE SPLEEN 

In some cases the pedicle is too short and wide for this plan to be 
adopted. If so, the vessels are isolated, tied separately and di\dded 
between proximal and distal ligatures, as recommended by Owen Richards 
for the very large spleen of Egyptian splenomegaly. Pedicle clamps 
are very valuable to stop the furious bleeding from a ruptured spleen ; 
then the vessels can be seen more easily and tied at leisure. It is 
important : 

(1) To prevent any tension on the pediele. 

(2) To secure every vessel. 

(3) To divide these in a relaxed condition at a sufficient distance from 
the ligatures. 

(4) To avoid torsion of the pedicle. Sir Spencer Wells ruptiued the 
splenic vein in doing this, in endeavouring to bring the vessels into a cord 
for easy ligation. 

All bleeding is carefully arrested and the abdomen is completely closed, 
for drainage is unnecessary and encourages secondary infection. 

Causes of Death. Haemorrhage is by far the most common. It may 
be from a laceration before the operation, from the omentum adherent 
over the spleen, from the large vessels to this viscus, from some small 
vessel that has retracted, from the splenic vein or from sponge-hke 
adhesions. In .these cases of sudden loss of large amounts of blood 
axillary infusions may not be absorbed with sufficient rapidity, therefore 
intravenous infusion of gum solution is strongly indicated. Blood 
transfusion is resorted to as soon as possible. 

J\lr. Hatch, of Bombay,^ met with a case in which death took place a few liours 
after the splenectomy, owing to oozing from some adhesions between the spleen and 
the diaphragm, which had required separation. The pedicle was safely secured. 
In another case - death, twenty-four hours after the operation, was due to bleeding 
from the abdominal incision, o^ng to defective coagulation of leuktemic blood. The 
ligature on the pedicle was firm. 

Other causes of death are subdiaphragmatic abscess, pulmonary com- 
plications and thrombosis of the superior mesenteric vein with symptoms 
of acute intestinal obstruction. The clotting spreads from the sirlenic 
vein, whose wall is often diseased. 

SPLENOPEXY OR FIXATION OF A WANDERING SPLEEN 

This is an operation which is rarely required, for tmdue mobihty of the 
spleen is usually only a part of Glenard’s disease, when it can be best 
treated by means of abdominal supports. In other cases the mobility 
is due to an increase of size, due to organic disease, which may or rnay 
not require operative treatment. In some cases, however, a wandering 
spleen may cause pain, sickness, and faintness, and may prevent the 
patient from leading an active life. 4ATien a good belt has been well tried 
and has failed to afford rehef, an operation may be suggested. 

In suitable cases without any disease of the spleen, but only undue 
mobility, splenopexy should be preferred to splenectomy, and it ought 
to be more free of immediate danger and of possible changes in nutrition. 

Operation has only been adopted in a few cases so far, and in thc,se 
a different method has been invented for almost every patient. 

^ Lancet, 18S9, ii, 1053. 

- Gentr.f. Ohir.,, Taly 18, 1885. 
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The late Jlr J Basil Hall has contnbuted an interesting article upon 
the subject,^ ami he has recorded a case of his o^ra in which he used an 
ingenious method He collected nme cases, incliidmg his own, with no 
deatlis The following are some of the methods that hav e been emploj ed 
In 1895 Kouwer (quoted by Basil Hall) used a lumbar incision and 
induced the formation of adhesions by means of tampons placed around 
it This pro\cd successful in one case, the spleen bemg well fixed four 
years later The tampons had to be removed from another patient 
because they produced symptoms of lotestmsl obstruction 

Ejdygicr, in 1895 made a pouch for the spleen between the parietal 
pentoneum and the diaphragm upon the lateral wall of the splenic fossa , 
this he performed through a median abdominal incision 

Tuffier, Giordano, and Greiffenhagen have passed sutures through the 
parenchyma of the spleen and the panetes , severe hemorrhage followed 
m Greiffenhagen ‘s case The spleen is so friable that all suture methods 
are to be condemned 

Bardenhauer made a vertical incHion in the left flank, and separated 
the peritoneum from the panetes He then brought the spleen out 
through a "mall opening in the pentoneum This openmg was nartowe<l 
round the pedicle so that the spleen was retaineil in the subpeiitoncal 
tissues, and the wound closed over it 

Basil Hall fixed only the lower part of the viscus in the wound by 
narrowing the pentoneal incision and posterior rectus sheath so that 
the edges gripped the spleen at the narrow isthmus formed bj a deep 
notch upon the antenor border near the lower pole He also promoted 
the formation of adhesions by rubbing the pentoneum of the splenic 
fossa The rectus muscle was brought over the prolapsed part, and 
the wound closed The patient was completely tcheved 
^ o/Svrg 1903, xxxvu, -IS] 



CHAPTER XX 

OPERATIONS ON THE LIVER 

INJURIES, HYDATIDS, HEPATIC ABSCESS, REMOVAL OF 
GROWTHS OF THE LIVER 

OPERATIONS FOR INJURIES 

The liver is subject to two chief kinds of injuries, (a) perforating wounds 
such as stabs and gunshot wounds (see Chapter XIII.), and (b) subcutaneous 
laceration from crushing injuries. As a rule injuries of the liver are very 
serious on account of the rapid and severe haemorrhage associated vdth 
them and the other injuries so frequently complicating them. 

Indications for Operation. IVhen, after an injury in this neighbour- 
hood, signs of internal haemorrhage with collapse, abdominal rigidity and 



Fig. 234. Kousnetzoff’s needles for liver suture ; they are blunt and flexible. 

dulness in the right flank appear, an operation shotild be undertaken, 
but when the symptoms are not severe it is often wise to watch and wait, 
because spontaneous cure is common after slight laceration of the liver. 
As a rule it is better to open the abdomen in front so that a thorough 
exploration can be carried out. Kocher’s incision commonly made 
for exposing the gall-bladder serves well. In some cases, however, them 
may be some difiiculty in reaching wounds upon the posterior and right 
surface of the liver, and in these cases it may be necessary to make an 
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incision through the thorax either behind or at the side it possible below^ 
the pleura bj removing portions o£ the lower ribs or rib cartilages or 
failing this through the pleura after sewing the parietal and diaphrag 
matic surfaces together before incising them Often the need of an 
additional mcision can be avoided by dividing the suspensory the coronary 
or right lateral hgament and thus mobilising the liver as far as possible 
Towards the end of the operation the ligaments can be sewn up again 
Directly the abdomen is opened the hver is exaramed and a laceration 
having been found hasmorrhage is checked by placing a soft bladcd intes 
tmal clamp on the lesser omentum at the foramen of Winslow and thus 



Flo 235 Sutureaf waondofleftlobeofltvervathetoatcatgutpaasedbyblant 
ended round bod ed needles Large Teasels are t ed on tbe cat surface of tbe 

securing the portal vem and hepatic artery while the laceration in the 
liver is rapidly closed by sutures which should be introduced with blunt 
round supple needles that do not pierce or lacerate the vessels Stout 
catgut IS the best matenal to use for thm sutures cut through the fnable 
liver and thin walled blood vessels The stitches should be interrupted 
about one third of an inch apart and passed so that they entirely surround 
the wound When the latter is near the free border the suture should 
pierce the whole thickness of the hver about one third of an inch away 
from the edge of the laceration The stitchw are tied slowly but firmly 
Occasionally a large vessel may be seen upon the cut surface and this 
may be held mth forceps and tied separately Some wounds which 
from their position and extent do not lend themselves to suture should 
be packed with gauze or omentum but a few sutures should be passed 
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if possible to keep the flaps together. "WTien the sewing has been com- 
pleted the clamp upon the vessels is removed, and if any bsemorrbage 
occurs some more stitches should be inserted to control it. The clamp 
is very useful in controUing haemorrhage and in enabling the surgeon to 
do quicker and more effective work ; but it must not be left on a moment 
longer than is necessary on accoimt of the congestion of the intestines, 
which obstruction of the portal veins produces. J. H. Pringle^ foimd 
that total occlusion of the portal vein for one hour did no harm. McDilF 
introduces an intestinal clamp through a puncture in the abdominal 
wall below the right costal margin in the axillary line. The blades are 
guided into position with the left hand in the anterior wound. It is 
safe to leave the clamp on the vessels for at least ten minutes at a time. 
The vessels may be controlled by the fingers and thumb of an assistant. 
^ATien the bleeding has been stopped the abdomen may be completely 
closed, but when oozing continues or a gauze pack has been used, the 
upper part of the woimd is left open for drainage for a few days. It is 
not wise to remove the gauze for at least five days, otherwise bleeding may 
recur. 

OPERATIONS FOR HYDATIDS 

Incision, enucleation and excision will be described ; the milder measures 
of prmcture and electrolysis proved successful in some cases, but we do not 
know for certain how the death of the parasite was brought about by them 
in successful cases. At the present time these uncertain methods have 
been rightly abandoned, although they were useful in pre-antiseptic days, 
when they were much safer than the more radical procedures. For 
multiple cysts, however, irrigations of Formalin (1 per cent, solution) 
may be tried vdth the object of killing the parasites. The surroundings 
of hydatids of the liver are of truly Aotal importance, and sudden death 
has followed tapping more than once. Thus, in Mr. Bryant’s case,® 
while a hydatid cyst was being tapped, the portal vein, which had been 
pushed upwards and forwards by the projection of the cyst on the under- 
surface of the liver, was transfixed. Death followed in five minutes, 
and was thought b)'- Dr. Fagge to be due to hydatid fluid being sucked 
into the vein as the trocar was withdrawn. 

In a Russian case ^ the pulse suddenly stopped while the cyst, which 
had been exposed by abdominal section, was being stitched to the incision. 

At the necropsy, a crumpled echinococcus had made its way into the right 
auricle, and a fragment of one into the right diAusion of the pidmonaiy 
artery, by an opening between the thinned cyst and the inferior vena 
cava. ]Mr. Willett® mentioned a case in which he had to aspirate a 
doubtful swelling of the liver. He used an ordinaiy-sized needle, and 
vdthin two minutes the patient was dead. It turned out to be a case of 
malignant disease. No large vein had been pricked, and there was no 
heemorrhage. The sudden, fatal syncope seemed due to the impression 
made on the nervous system through the solar ple.xus. Several other 
deaths from syncope have been recorded. Peritonitis, empyema or sub- 
diaphragmatic abscess may arise from leakage at the point of puncture 

' Ann. of Stirg., October, 1908. 

Journ. Amer. 2Ied. Assoc., 1912, ii, 1283. 

Clin. Soe. Trans., 187S, xi, 230. 

■< Land. Mfd. Record, 1885, p. 414. 

‘ Rrit. Med. Journ., November 13, ISSfi. 
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after the ^vlthclra^val of the neetfle or trocar Hydatid infection of these 
regions may also occur from the same cause Suppuration in the sac 
occasionally took place even after taking all precautions against infection 
from the instruments employed 

(1) Laparotomy. A. large majority of cases can be satisfactorily dealt 
with by laparotomy Ivocher’s incision gives the best view and access 

(a) Incision Enucleatiin of the Endocyst and Draiiiajc Indicnlions 
When suppuration has occurred within or around the sac, wlien the latter 
IS calcareous and adherent to vital structures, when it is important to 
complete the operation without delay on account of pulmonary com 
plications, or when it is impossible to remo\e the disease completely 
It may he earned out in one or two stages, but it is generally better to 
complete the operation at one sitting 

The abdomen having been opened and rapidly explored with the hand 
passed in all directions, especially along the upper surface of the liver 
and into the pelvis the liver around the cyst is accurately sewn to the 
parietal peritoneum and the edges of the wound are protected with 
enveloping pads These are important stcjis necessary topre\ent grafting 
of hydatid and septic infection 

The needle of an aspirator or a fine troc-ar is then thrust into the front 
of the swelling m the liver and the existence of fluid beneath thus verified 
and esaeuated as far as possiiile As the needle is withdrawn the liver 
IS incised and a finger quickly plugs and then enlarges to an inch and a 
half, the opening made by the hufe Any scohees. which are within reach 
are next removed and, if the patients condition is good the contents 
and all the wall of the true cv-st cleared out with the aid of sponge holders 
and forceps This method was first introduced by Mr Knowsley Thornton ^ 
and 13 based on the fact that tha endocyst can nearly always be separated 
from the ectocyst without difficulty or hiemorrhage and this ensures a 
radical cure i large drainage tube is then in<erted and the usual gauze 
dressings appbed 

{b) Enucleation of the Endocyst tittk Occlusion of the Cniity of the 
Ectocyst The whole endocyst is enucleated from the ectocyst and the 
liv er , the cavity in the latter is then obliterated as far as possible by 
means of catgut sutures, and the hepatic and abdommal incisions are 
sutured with only temporary drainsge This operation is not suitable 
for suppurating cysts, but in other cases it is very successful, although 
suppuration has occurred m the infolded cysts in some cases, requiring 
secondary drainage 

(c) Excision of the Whole Cyst Pedunculated or small superficial 
hvdatid cysts originating m the livei have been completely excised 
The wTiter successfully excised one, the size of a fcctal head from the 
inferior surface of the liver , hfvmorrhage was arrested by careful sewing 
with catgut 

Operation m Two Stages. The abdomen is opened and explored as 
described above To make certain of the position of the fluid, a fine 
trocar may now be thrust into the prominent part of the liver If the 
cyst be crammed wnth scolices, very little fluid escapes , if it be an ace 
phalocyst, the fluid may spurt out under the high pressure not infrequently 
I 3Ied CtKcKc, 18S3,i, SO 
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met wth After a few ounces h'i\e been w^tl^d^a\vn, any leakmg is 
stopped by sponge pressure or suture The parietal peritoneum is stitched 
to the hver, the wormd plugged with stnps of gaurc and the dressmgs 
firmly applied On the third day the operation is completed by incising 
the liver, now nell adherent and inserting a large drainage tube The 
method is rarely used except when suppuration has taken place in the 
cyst 

(2) The Thoracic Route. The thoracic route is the best when the 
cyst 13 placed upon or near the convex upper surface of the liv er or bulging 



Fjo 238 — Transpleural (A) and Bobplennl (B) drainage of hepatic cyst or abscess 

the chest wall well above the costal margin ^VheDe%er possible the cyst 
IS approached and drained below the pleural reflexion (Fig 236) but 
when the cj'st is too high for easy access and dramage m this way the 
transpleural route is adopted If the pleura is not adherent, the parietal 
and diaphragmatic layers are sewn together in an elliptical manner before 
the pleura and diaphragm are mcised (Fig 237) This step is essential 
in order to prevent pneumothorax or plural infection Similarly, the 
diaphragm may be sewn to the liver before the latter is incised, so that 
leakage may not occur into the peritoneal cavity {see Fig 238) 
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The operation may be completed either in one or two stages, as 
described above, the endocyst being enucleated and the ectocyst being 
either drained or obliterated as may appear the best plan. 

Results. The results of timely and careful operations for hydatid of 
the liver are good. There need be few deaths except in neglected or 
late cases with extensive disease, multiple or suppurating cysts. Re- 
currence of the disease may follow incomplete removal or from infection 
during operation. 

OPERATIONS FOR HEPATIC ABSCESS 

Tropical abscess of the liver is usually amcebic in origin. Rogers ’ 
found a history of dysentery in 90 per cent, of undoubted liver abscesses. 
Eighty per cent, are sterile when opened, but later micrococci invade the 
majority and contribute seriously to the mortality, which has been esti- 
mated at 60 per cent. Therefore it is clearly most important to do every- 
thing possible to avoid secondary infection during and after operation. 
In the majority of cases tropical abscess is solitary and is situated in the 
right lobe in 85 per cent.,^ mostly at the upper and posterior part. Solitary 
abscess is sometimes found in patients who have never been abroad, 
generally due to infection 'from the intestines, which may be ulcerated. 
Unfortunately septic or pysemic abscesses are usually multiple. In suppu- 
rative pylephlebitis numberless small abscesses form so that the condition 
is beyond surgery. 

The most important signs are irregular fever, profuse sweating, severe 
pain and local tenderness over the liver, increased liver dulness with 
diminished mobility nnd perhaps enlargement of the right side of the 
chest and pulmonary complications on the right side, and leucocytosis with 
increase of the polymorphonuclear cells. Radiographic screen examina- 
tions are of the greatest value in diagnosis. 

Rogers ^ has shown that ipecacuanha in large doses, and especially 
emetine given hypodermically, frequently cures amoebic hepatitis before 
or even after the onset of suppuration.- This treatment should always 
be tried before advising operation. Emetine hydrochloride can he 
injected intramuscularly in gr. 1 doses daily without inducing vomiting. 
This is a discovery of the greatest importance. I venture to quote 
Sir Leonard Rogers as follows : 

“ Principle of Treatment of a Protozoal Produced Abscess. The proof 
that tropical abscess of the liver is caused originally by a protozoal orga- 
nism, and is, in the vast majority of cases, free from staphylococci and 
bacteria, at once suggests that the best method of treating it may differ 
widely from that universally adopted in the case of ordinary septic collec- 
tions of pus. This principle has already been widely adopted in the case 
of large cold tuberculous abscesses, which are not usually drained by 
the open method, but are commonly emptied by the aspirator and 
iodoform or other tubercle germ-destroying sub.stance injected into the 
cavity. On similar lines I have already described the success in certain 
cases of aspiration and injection of quinine (which Idlls the causative 
amoeba) for tropical liver abscess. 

^ Bril. iltd. Journ., OcfoLcr 24, 1008. 

- R. Havelock Charles, ibid. 

“ Brit. Med. Journ., Juno 22, 1912, p. 1424. 

* Ibid., June 16, 1906. 
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“ The Technique of Aspvabon The ordinary straight still aspintion 
cannula cannot be left in the ca\it} of a li\er abscess for the purpose of 
repeated irrigation It howeaer occurred to me that if it could be 
made of flexible sil\ er tubing such os an timer tracheotomy tube it might 
safely be left in and used for siphon drainage and irrigation being con 
nccted by a long piece of rubber tubing with a vessel containing some 
non toxic antiseptic so that no air can enter the abscess cavity Last 
year when in England *Messrs Down Brothers kindly carried out this 
idea for me in a aei} successful manner The sheath is so flexible that 
it can quite safely be left in after withdrawal of the trocar and will 
accommodate itself to any altered relationship of the parts traversed due 
to shrinkage of the abscess cavity The space between the tubes in the 



handle are connected by a piece of thick walled pressure rubber tubing 
which IS clamped as the trocar is withdrawn to prevent anj entry of air 
while it is being connected with the aspirator or with the antiseptic 
containing vessel under the bed for siphon drainage A piece of sdver 

Y tubing IS al»o provided to allow of washing out w ith quinine solutions 
the soluble bihydrochloride lO a strength of 3 to 5 grains to the ounce 
being used the weaker strength for large abscesses and the stronger for 
small ones so as to limit the total quantity of the drug left in the cavity 
(sec Fig 239) 

By this means after aspirating the pus from the cavity a few ounces 
ol the qmmne solution not contawiing more than thirty grams of the salt 
are mjected into the cavity by means of a glass syrmge and left there A 
dressing is applied over the wound around the tube If the abscess is a 
small one siphon drainage may not be necessary and m any case it can be 
stopped at night by clamping the exit tube to allow of the patient changing 
his position if this is thought to be advisable On the following day the 
aspirator is again connected up and anj accumulation of pus removed 
after which the quinine solution is run m through the other limb of the 

Y tube most simply through a funnel covered with aseptic gauze to 
prevent dust falbng m care bemg taken that it is not allowed to com 
pletely empty itself so that no air can enter Suction may be again 
aj plied and tl e cavaty thus washed out with the sterilised quinine 
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solutiorij some being always finally left in. Daily irrigations should 
rapidly lessen the quantity and thickness of the discharge, just as happens 
in the open method when the wound remains sterile and quinine injections 
are used, so that in small or medium-sized abscesses, when the discharge 
or material removed by aspiration is reduced to a little thin serous matter 
free from amoebae and bacteria, the tube may be removed, and the cavity 
and any sinus in its track should rapidly heal under aseptic dressings.” 

Kogers ^ recorded interesting cases illustrating his methods of treat- 
ment by simple aspiration and emetine injection into the abscess cavity 
and subcutaneously. Ultimately he proved that aspiration and intra- 
muscular injection of emetine sufiiced in most cases of uncomplicated 
amoebic abscess. 

In his Lettsomian Lectures, delivered in 1922, Sir Leonard Rogers^ 
confirmed his opinions and showed that the mortality of liver abscess had 
been reduced from 56 to 14 per cent, by the introduction of the treatment 
by aspiration and emetine injections. 

A. I. Ludlow® and A. R. Neligan,^ from their extensive experience, 
strongly recommend this method. Emetine alone cures many early 
cases. 

ASPIRATION AND SIPHON DRAINAGE 

The late Sir James Cantlie from his great experience strongly recom- 
mended this method, which is safer than an open operation. It calls for 
less operative skill and can be adopted with comparative safety under 
circumstances which are unfavourable for a major operation. Eor these 
reasons it can be applied without the delay that is otherwise unavoidable. 
The medical attendant often alone in a remote tropical region may shrink 
from submitting the patient to a difficult operation, or from performing it 
himself under adverse circumstances. On the other hand, much time is 
wasted before the patient can be moved to an operating centre. The 
method is particularly suitable for deep-seated abscesses, especially in the 
suprahepatic region, for in this way these abscesses can be found and 
evacuated early, and long before they assume a great size at the expense 
of the liver tissue and general health, and before they bulge or burrow to 
the sirrface. 

Operation. As soon as an hepatic abscess is strongly suspected and 
emetine injections have failed, the liver is explored as aheady described 
and, if possible, under an anaesthetic, so that this can be thoroughly done. 
Failing a general anaesthetic morphia gr. | and scopolamine gr. should 
be injected an hour before the exploration and novocaine used locally. In 
all cases the surgeon must be prepared to evacuate the pus at once, other- 
wise the contents of the abscess, often under great tension, may escape 
into the peritoneum through the track of the needle. The sldn is incised 
for three-quarters of an inch at the site of the pimcture, and the trocar 
and carmida, four and a-half inches long and one-tliird of an inch in 
diameter, is plunged into the abscess along the track of the exploring needle. 

As the trocar is withdrawn and pus escapes, the end of the cannula is 
closed with the thumb rmtil a rubber tube can be introduced. It is better 

1 Brit. Med. Journ., August 24, 1912, p. 405. 

- Lancet, 1922, i, 463, 669 and 677. 

“ China Med. Journ., September, 1924, 

* Lancet, 1923, ii, 1398. 
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for the piis not to escape too rapidly, and it is necessary to pre\ent the 
entry of the air which interferes with the siphonage The rubber tube, 
whicli IS about nine inches long and has been boiled, is somewhat larger 
tlnn the cannuh so that it fits snugly into the puncture m the liver It is 
neces'iar) to stretch the tube before it can be introduced This is done 
by threading it o\er a metal rod with a hook at one end Two side holes 
are made near the inner end of the tube for better dramage '\\Tien 
the tube has been introduced well into the abscess first the cannula and 
then the metal rod are withdrawn About four mches of the tube now 
project, and the end of it is at once attached to a glass tube connected 
with another piece of tubing long enough to reach the bottom of a vessel 
on the floor near the bed The end of the tube is weighted and kept under 
the surface of an antiseptic solution otherwise proper siphonage is im 
possible The tube is sewm to the skin to prevent it slippmg out Drainage 
is continued as long as pus escapes 

Incision and Dramage In some cases especially those not due to the 
amceba coli or those of tropical abscess complicated by mixed infection 
it IS to a free mcision howeier that we must look for a permanent cure 
This may bo employed in three ways 

(1) Direct incision and drainage when tenderness cedema and redness 
make it probable that adhesions exist This needs no further comment 
(2) Incision and drainage by abdotnmal section (3) Incision and 
dramage through the chest wall (rirfe tnfra) ‘\Vhcn the patient is 
anscsthctised immediately before the operation, m doubtful cases the 
liver should be explored with an aspirating needle of medium^ calibre 
and four and a half inches long over any suspected area or through the 
n inth intercostal space mtbe axillary line, about an meb abo\e the costal 
margin and iherefore below the pleural reflection The needle is passed 
upwar ds and backwards as well as mwards for the abscess is usually 
m the upper and back pirt of the right lobe of the h\er If pus be found 
the operation should be at once proceeded with 

The methods of treatmg an hepatic abscess by abdommal section, 
whether m one or two stages have already been spoken of at p 437 under 
the beading of Hydatids They have the following advantages over other 
modes of treatment (a) the benefit of a free incision and thorough 
drainage , (6) the surgeon can see what structures he is dealmg with , 
(cl blecdmg, from the liier can be seen and arrested (tf) pus can be 
preientcd from escapmg into the peritoneal sac by packing etc 

Treatment of Cases of Hydatid or Abscess of the Liver which have 
opened, or which threaten to open, mto the Chest I refer here to those 
grave and difficult cases where a hydatid cyst or hepatic abscess, instead 
of making its way towards the abdominal wall, works upwards, thrusting 
up the base of the lung Perhaps the first few tappings have drawn 
ofi fluid from the front, but after this the cyst recedes from the epigastric 
region In other and rare cases the cyst or abscess has been opened 
from the front or the side through the abdomen, but insufficient dramage 
IS thus given In such cases the flmd must be dramed through the chest 
and below the pleura if possible, in order to avoid the development of 
‘ Is IS essential for the needle to be cif good size to allow the rather thick pus to flow 
The late Sir Patrick Manson adviBed that at least six punctures be made before the 
attempt to find it is abandoned (Tropteof Dueatu p 3C9} 
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pneumotliorax and lessen the risk of infection of the plemal cavity 
(Figs. 236 and 238). 

The pleura may be already adherent in suppurative cases, and this 
may be indicated by the entire absence of breath and voice soimds and 
resonance over the lower part of the right lung. Under these circumstances 
the pleura may be disregarded. It may be remembered that the lower 
reflection of the pleura forms an oblique line running a little below the 
sixth rib in the nipple line, the eighth rib in the axillary, the tenth in the 
parascapular, and the eleventh at the spine. An incision may be so 
arranged that a portion of one or more ribs or cartilages may be removed 
and the liver exposed through the diaphragm below the pleural reflection, 
which may be displaced upwards if necessary. Failing this, the pleura 
can be obhterated by suture at its lower part before it is incised, so that 
pneumothorax or pleurisy may be prevented in most cases. The same 
plan may be adopted also in the treatment of subdiaphragmatic abscess 
as recommended by Elsberg ^ {see Figs. 237 and 238). 


REMOVAL OF PORTIONS OF THE LIVER FOR NEW 

GROWTHS 

Indications. This operation will always remain a rare one from the 
infrequency of growths which admit of removal. In the majority of 
cases a definite tumour has been felt in the liver before operation, but in 
some the tumour is only discovered or proved to be hepatic after the 
abdomen has been opened. The possibility of syphilis should always be 
borne in mind and the Wassermann reaction tested before exploration of 
an hepatic tumour. After the abdomen has been opened it may be difficult 
to distinguish between innocent and malignant tumours without micro- 
scopical examination, and for this purpose a small wedge-shaped portion 
may be excised and immediately^ examined and the report obtained within 
five minutes, so that the exact natiue of the operation, if any, may be 
decided. In the same way inflammatory tumours such as gummata and 
tuberculous masses may be definitely identified. It may be superfluous 
to say that gummata do not call for removal but are best treated medically. 
To be removable a tumour must be primary in the liver, of moderate 
size and solitary, or confined to a part safe to remove, such as the left lobe. 
It should have a fairly definite edge and not be infiltrating, so that it can 
be ascertained beforehand that the w^hole of the tumour can be removed 
with a good margin of healthy tissue around it. It is unnecessary to re- 
move simple growths if they are not doing any harm or likely to become 
harmful. Similarly it is rarely necessary to remove a Eeidel’s lobe 
discovered during an exploration. The temperature is often raised by 
growth of the liver, and this has often led to a diagnosis of hepatic abscess. 

Operation. The chief difficidty met with is hsemonhage ; this has, 
however, been satisfactorily controlled, either by (1) isolating the tumour 
by means of an elastic ligature or (2) by sutures before removal, or (3) dividing 
tiie liver-substance with the cautery, and ligating any large vessels met with 
while this is being done. The portal vessels should be clamped during 

^ Ann. of Stirg., 1901. xxxiv, 729. 
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the removal but the clamp should not be applied longer than is absolutely 
neces ary ^ 

(1) By Elastic Ligature \nien the clastic ligature is employed long 
steel pms are so placed as to prevent the ligature from slipping and the 
tumour then removed half an inch beyond the ligature The wound is 
then closed round the stump which must be caref^ly kept aseptic In a 
case treated successfully m this way by Mayo Robson the pedicle left 
was as thick as the wrist and alter the separation of the slough a granuht 
mg surface was left Tins gradually contracted and the patient made a 
goo 1 recov ery The inevitable sloughing of the pedicle makes this metho I 



tiQ ^0 Fx u 00 of par( of ) or Bleed ng s controlled bv zoattrea utu r 
f stout cstzt t lid vidual xestcis ar« t ed i>a the cut f rface 

unsatisfactory but the elastic ligature is useful as a temporary mtasure 
It is removed after the tumour bos been removed and the hepatic round 
closed by tutures 

(’) Bj S it ires The best way to prevent hmmorrhage is to isolate 
the growth by means of stout catgut ligatures passed through and through 
the livct around the growth before the latter is excised (Vnschultzl 
\ny large vessel on the cut surface is tied and the large hepatic wound is 
closed by sutures passed proximally to the hseraostatic sutures alrea ly 
mentioned (Figs 240 and 241) 

(3) By Ca ilery Keen removed a carcinomatous left lobe weighing 
one poun 1 and five ounces from a man aged 50 by the latter metho I which 
he describes as follows 

The operation was done entirely with the Paquclm cautery It 
took from twenty to thirty nunutes to sever the left lobe from the 
remainder of the liver The hemorrhage was not very severe excepting 
when I burned into some of the laigtr veins Each of these w hen oj eneil 
I was able instantly to close by my left forefinger Then temporarily 
laying aside the cautery I passed a catgut ligature under each by means 
‘ rnnglc{4nn oJ Sarg Octolier 1908) and 5tcP U {/^irn Amer Vtd At'oe lOl" 
PM) 
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of a Hagedorn needle, and one of my assistants tied it slowly but firmly. 
Five ligatures were thus applied. Three of the veins required ligatures of 
both of the divided ends. The haemorrhage, except from these large 
veins, was arrested by the Paquelin cautery, except that occasionally, 
when I laid aside the cautery to apply a ligature, temporar}^ packing with 
iodoform gauze was of great service in arresting the jrarenchyniatous 
haemorrhage.” The cavity left was partially occluded by means of 
sutures, the remainder being looselj'’ packed with gauze. Complete 
recovery took place. 

In other cases the charred surfaces after suturing have been treated 
without drainage without any untoward result. 



Fig. 241. Conliol of bleeding and suture of wound of liver witli stout catgut 

sutures 


McWilliams^ reports twenty-five cases of malignant disease of the 
liver submitted to operation. In eight cases there was fever before the 
operation, and this led to an erroneous diagnosis of abscess of the liver in 
three cases. Keen ^ has collected no less than seventy-four cases in an 
important paper from which most of what follows has been gathered. 
The mortality has so far been only 14'9 per cent., so that the risk of the 
operation is certainly not a very serious one. Some idea of the variety of 
tumours that have been removed from the liver may be obtained from the 
following list which Keen gives : Constricted, accessory or herniated left 
lobe, five cases ; syphiloma, twelve cases ; carcinoma, seventeen cases ; 
adenoma, seven cases ; sarcoma, five cases ; angioma, four cases ; caver- 
noma, one case ; cystoma, one case ; angio-fibroma, one case : small 
calculi, one case ; endothelioma, one case ; hydatid cysts, twenty cases. 

^ New York Med. Joiirn., December 7, 1907. 

- Ann. of Surg., 1899, xy.x, 207. 
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AnscLultz ^ m 1903 analysed the records of lunetvsix resections of 
neu grow’ths of the Iner Seventeen died from the operation , ten ^^e^e 
treated by excision, tamponade and pressure, with one death , for seven 
the thermo cautery was used, and all recoxeiM Of twenty five m which 
deep ligation and excision were adopted, two died And out of six in 
which preliminar) clamping was used, two die<I Of twenty one done by 
mtrahepatic bgature and excision, six died , and of twenty four in which 
the elastic ligature was used, six died In 124 per cent of the cases the 
rejected mass was gummatous , two of these patients died The ultimate 
results of resections for malignant growth have been very poor except 
m a few cases, onlj temporary relief having been afforded, and some delay 
of death in those who hav e survived the ojvcration To excise a gumma of 
the liver la both unnecessary and unjustifiable except perhaps in some 
cases where preliminary examination of the blood and exploratory opera 
tion have failed to indicate the true nature of the tumour Lockwood 
has successfully icmov cd a Reulel s lohe for the relief of pain - 

Ransohoff * excised a mass from the liver, which upon microscopical 
examination, proved to be tuberculous The elastic ligature was used, but 
this cut into tlie liver and causcti profuse htemorrhage next day The 
growth was then removed with the cautety The patient lUcd a few days 
later of htematemesis of uncertain cause Mr Grey Turner* successfully 
remov od a tumour, probably an adenoma, weighing two pounds, from the 
right lobe of the liver of a boy agc<l thirteen years The patient was well 
three years later 

THE SURGICAL TREATMENT OF CIRRHOSIS OF THE LIVER 
WITH ASCITES-EPIPLOPEXT 

Many years ago HUton Fagge drew attention to the wonderful ddata 
tion of the venous connections between the systemic and portal eircula 
tions which may largely overcome the obstructive results of cirrhosis of 
the liv er 

Professor Talma was the first to suggest in 1889 the operation of 
epiplopexy to mcrea'« the collateral circidation “ but to Mr Rutherford 
Monsou belongs the credit of having brought the first case to a successful 
I'^sue 

Sir Slorison was quite unaware that any one had previously suggested 
and already performed the operation when he first tried it and published 
his paper m the Lancet of Slay 27, 1899 

In a later contribution * be gives the following account of the way m 
which he was led to operate 

“ I can now only claim, for Dr Drummond and myself, that our 
views and treatment were entirely independent and original His 
belief was that, m certain cases of cirrhosis of the liv er, ascites might 
be prevented by an increased circulation through the enlargement of 
normal channels between the portal and systemic veins ilme, that 
if his explanation was correct, it might be possible to cure ascites by 

* Quoted by H A HauboJd (^nn of Surg , 1004, xxsix, 243} 

* iance/, July 25 1003 

» Med A’euf Vpnl Id, 1004 

* Pros Boy Soe Meil,lS22 23, xn, Soi^ Sec 43 

* C H Frazier, Amer Jotirn Med 5ci,i9(l0 exx 661 

* Ann . 1903, xxxviii. 360 
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the formation of a new and accessory circulation, for which purpose I 
devised the operation described.” 

The normal communications between the portal and systemic veins are 
not at all free, and are practically limited to two situations : («) Between 
the gastric and oesophageal veins at the cardiac end of the stomach, 
whereby blood may flow from the portal system into the azygos veins 
and superior vena cava. Sometimes these veins may greatly enlarge 
in alcoholic cirrhosis, and may rupture into the oesophagus and lead to 
fatal haemorrhage. 

(6) Between the superior haemorrhoidal tributaries and those of the 
middle and inferior haemorrhoidal, whereby portal blood may reach the 
iliac and even the axillary and subclavian veins through the superficial 
and deep epigastric veins. 

There is abundant e^'idence^ that considerable venous anastomosis 
takes place through the adhesions formed between the great omentum 
and the parietes. 

Indications. In view of some undoubted recoveries which have 
followed it, the operation of epiplopexy is certainly worthy of considera- 
tion, especially w'hen the grave prognosis of alcoholic cirrhosis under 
medical treatment is remembered. It is a mistake to think, however, 
that the disease is always fatal even after ascites has developed, and 
recovery may follow paracentesis in a few cases. Spontaneous recovery is 
not very uncommon, and complete recovery took place in one of my cases 
after the implantation of twelve stout silk threads to drain the peritoneal 
cavity into the subcutaneous tissues of the abdomen. 

Epiplopexy should certainly be reserved for cases of portal or alcoholic 
cirrhosis, in which an excess of connective tissue forms around and 
obstructs the small branches of the portal vein. It is of no value for the 
relief of biliary cirrhosis in which the fibrosis takes place around the 
bihary ducts. The operation is not indicated in any late cases, especially 
when the liver fimction is below 25 per cent, of the normal or in the 
presence of cardiac or renal disease. It is most successful in patients 
who have already stood several tappings. Death may occur from shock, 
cholsemia, infection or exhaustion. 

If the operation is ad^dsed, the immediate dangers and the poor 
prospect of permanent relief should be honestly explained to those who 
have the ultimate responsibility of deciding for or against it. 

Operation. The abdomen is opened rmder general or local amesthesia ; 
the latter is not sufficient in some, cases, but the former is especially 
dangerous in these cachectic patients. The incision is made above the 
umbilicus and near the middle line, the right rectus being drawn out- 
wards. The fluid is drained and mopped away until the peritoneum is 
quite dry. As far as possible the peritoneal surfaces of the liver, spleen 
and parietes are roughened by gauze friction, and the great omentum is 
extensively sutured to the parietal peritoneum which has been rawed b)' 
friction. Catgut is the safest suture material to use. Drainage of the 
peritoneum is not carried out on account of the risk of secondary infection; 
which used to be a common cause of death ; it is better to tap the 
peritoneum later if necessary. 

1 W. J. Mayo, Collected Papers of the Mayo Clinics, 1924, xvi, 229. 
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W J Jlayo recommends tvro separate rigtt paramedian mcisions, 
the upper one openmg the pentonemn the lower one extendmg as far as 
the deep layer of the rectus sheath The great omentum is drawn from 
the upper wound towards the loT\er one behind the rectus muscle, and 
Used there Schiassi makes a ^ ertical incision a little below the left costal 
margm opposite the nuddle of the clavicle and another one r unning out- 
wards from the upper end of the first incision A triangular flap con 
sisting of all the tissues do-wn to the pentoneum is then raised and a 
vertical incision made in the pentoneum The spleen and great omentum 
are withdrawn sufficiently to allow the surgeon to fix them in the woimd 
which is then sutured 

In about oue half of the cases of splenic anaemia coming to operation 
there is secondary cirrhosis of the liver which is checked by splenectomy 
(see Chapter XIX ) 

Results Air Alonson s first case bkc others before it was unsuccess 
ful but the next a woman was relieved of her ascites and survived 
for two years when she (heel from an operation undertaken for ventral 
hernia the result of the former operation Another successful case 
recorded by the same surgeon is quoted m detail below Sinclair AVhite 
also records two successful operations both the patients being well a year 
after the operation ^ On the whole however the operation cannot be 
said to bav o been a great success Out of 103 cases collected by Greenougb 
the moitality was 29 5 and only nine showed improvement after two 
years 

nonprofit (quoted bj Aloyndian) collected 224 cases m 213 of which 
the results were known About 20 per cent died from the operation 
and about 20 pet cent died subsequently from cachexia or coocoimtant 
disease Recurrence of the effusion took place m about 12 per cent 
Improvement occurred in a little over 12 per cent and recovery in about 
33 per cent At the Alayo Clinic* there were seven deaths in 47 cases 
several patients were well up to nine years after the operation 

It may be concluded that the operation is worth doing m selected cases 
of portal cirrhosis and is hkely to be successful in about a quarter of the 
cases A’^entral henna has been a troublesome and dangerous sequel m 
some instances 

The following is a case of undoubted currhosis of the liver in which a 
hnlhant recovery followed an operation by Mr Rutherford Slonson 

The patient was an alcoholic sian aged 53 who had been tapped 14 times 18 
gallons ond 2} pints of fluid having been withdrawn in all but without any permanent 
relief Jledical treatment and paracentesis having failed tl e patient was admitted 
into the surgical wards of the Royal Infirmary Newcastle upon Tyne The following 
aeco ml 13 taken from flic ^nii o/ 3G0 On admisnon to the surgical 
ward hi3 condition was descnbeil ns foUom IIo was a thm man with sallow com 
plexion sunken cheeks and jellow tinted conjunctiva his tongue was clean and 
moist appietite fairlv good ortencs abghtly atheromatous pulse mnetj two ami 
temperat ire normal No jaundice or other disease discovered beyond what follows 
His alxlomen was much d stended and tie phvsical signs were those of a large 
collection of free fluid the left side of the scrotum waa swollen from fluid distending 
n hernml sac Dilated subcutaneous veins were VTsible starting from the neiah 
bonrhood of the umbilicus and terminating u one large trunk on either side which 
' Bnl JleJ doi rn October 10 1003 

* \V J Mayo CoNfetal Papers tie Clm c 1034 avi 231 
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ran up over the chest into the axilla. The direction of the blood current was ascer- 
tained to be from below upward. Percussion showed an increased splenic and 
diminished liver dulness. There was some oedema of the feet and legs extending 
as far as the middle of the calf. On August 29, 1899, the patient was operated upon, 
under chloroform. An incision about four inches long opened the abdomen between 
the ensiform cartilage and the umbiUcus. The subperitoneal fat was vascular, and 
bled freely. A large amount of clear straw-coloured fluid escaped as soon as the 
peritoneum was divided. A second opening was next made between the umbilicus 
and the pubis large enough to admit a half-inch diameter glass drainage-tube, which 
passed through and into the pelvis. Some adhesion was present between the liver 
and the omentum, and between the omentum and the abdominal wall. The liver was 
firm, finely granular on the surface, and of about normal size. The spleen was hard 
and enlarged to at least double its normal size. The abdominal ca^'ity was dried with 
sponges. The omentum was fix'ed across the anterior abdominal wall by catgut 
sutures. The upper incision was entirely closed bj"^ catgut sutures. The lower 
was kept open for a drainage-tube, through which the fluid was pumped out of the 
pelvis. Over the dressings, broad long strips of adhesive plaster were applied trans- 
versel 3 ' from the chest above to the drainage-tube opening below. This was for the 
purpose of keeping the upper part of the abdominal cayity emptj^ of fluid and the 
parietal closely applied to the visceral peritoneum. 

“ Two nurses, udth a reliable knowledge of antiseptic wound treatment, were told 
off to look after the tube, and keep anj' fluid from collecting in the pelvis or from 
escaping on to the dressings. The operation was well borne, and his rccoverj’ straight- 
forward.” From ten to twenty ounces of fluid were removed daily for the next 
fortnight or more, but on October 10 the tube was left out, for there was no fluid 
coming through it. Three weeks later he was readmitted and 230 ounces of liquid 
were removed. 

“ .January 3, 1900 ; Better ; signs of very little fluid in bellj’. From this date 
there was no further accumulation of fluid, and at the present time (February’-, 1903) 
he is very well, never looked better, is fat and strong, and has a good appetite. 
There are no signs of fluid in the abdomen. The veins in the abdominal wall arc 
very large ; he complains of some dragging pain in the abdomen ; the liver can be 
felt adherent to the abdominal wall ” (note by Mr. 6. Grey Turner, Surgical Registrar). 
This man was well several years later. 



CHAPTER XXI 


OPERATIONS ON THE GALL-BLADDER 
AND BILE-DUCTS 

Anatomical Points - An accnrate knowledge of the normal and abnor 
mal anatomj of the biliary apparatus is essential to all surgeons who 
undertake operations on these intricate parts Flint ‘has drawn attention 
to abnormalities of the bile ducts and associateil blood vessels and has 
rightly laid stress upon their surgical aignihcance The arrangement of 


/ 

B 


C 

Fio 212 

\ Common bile duct elampeil with abnotmal cystic attery 
B DmBioa of common ticpsUo duct with parallel adherent cystio dnct 
C Traction camuig dangerous loopug of cominon bile duct 
D Hartmann 8 pouch or pelvis of gall Madder adherent to the common duct (after 
A J Walton) 

the vessels and ducts given as normal in the text books was found in 
only 69 out of 200 consecutive dissections Lack of knowledge of 
abnormalities and want of care in exposing the ducts may lead to severe 
htemorrhage or to grave mjiines of the dnets during the operations of 
' E R Fhnt, Bril J«<ni Burp 19^ x 500 
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cholecystectomy or choledochotomy. The occasional presence of the right 
hepatic or cystic artery in front instead of behind or to the left of the 
common hepatic or common bile-duct may lead to trouble, and so may 
the presence of the gastro-duodenal or superior pancreatico-duodenal 
artery in front of the common duct either above the duodenum or just 
above the ampulla of Vater. An accessory right hepatic duct, which was 
present in about one-seventh of the cases, is very liable to be divided and, 
if this accident is not recognised, the escape of bile into the peritoneum 
may lead to death, especially if the abdomen has been closed without 
drainage. 

Abnormalities of the cystic duct have often led to error. This duct 
may be absent (Walton), imduly short or abnormally inserted into the 
common bile-duct, behind or on the left side of the latter ; it commonly 
runs parallel to the common bile-duct and is adherent to it for some 
distance before actually opening into it. In about one-seventh of Flint’s 
dissections the cystic duct opened into the retro-duodenal part of the bile- 
duct, so that there was no common bile-duct above the duodeniun. 

The pelvis of the gall-bladder often enlarges and* extends in front or 
behind the common bile-duct, to which it may be intimately adherent, so 
that the latter may be mistaken for the cystic duct and di%dded. 

INJURIES OF THE GALL-BLADDER OR BILE -DUCTS 

Indications. These are rare accidents and usually they are associated 
with other abdominal injuries. Subcutaneous rapture may be due to 
falls or blows upon the abdomen, and they are more likely to hajjpen 
when the gall-bladder or ducts are distended from obstruction. The 
immediate results will depend a great deal upon the character of the bile, 
for if the latter is aseptic there may be no symptoms beyond some initial 
collapse for some days, whereas an acute spreading peritonitis soon 
follows extravasation of infective material. Often the abdomen is explored 
on account of associated injuries such as rapture of the liver, which causes 
hsemorrhage and collapse. The extrUvasated bile, if at first aseptic, later 
becomes infected from the intestine, and a plastic peritonitis ultimately 
results and generally leads to the death of the patient within two or three 
weeks. A great deal of lymph is exuded and this often serves to localise 
the extravasation in the right Iddney pouch with the formation of a large 
cyst containing bile. In many cases there is some jaundice, especially 
when the main ducts are involved. Sometimes the extravasation and 
effusion are more general and enormous in quantity, giving all the signs of 
ascites. 

Operation. An operation should be performed as soon as the diagnosis 
is made, but in many cases it is difficult to make an exact diagnosis, and 
it is wise to explore as soon as signs of some serious internal injury in this 
area develop. 

“Wdien the abdomen is opened the extravasated bile should be moj^ped 
gauze rolls passed in various directions, while the gall-bladder and 
its ducts are examined. If there is an opening in the gall-bladder, a tube 
should be secured in it as in the operation of cholecystostomy. This is 
generally simpler and safer than suture without drainage. An opening 
into one of the ducts may be treated in a similar way. Some injurie.s 
of the gall-bladder or cystic duct are best treated by cholecystectomy. 
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If the common bile*<liict compIrteU i!i«d«Iand >f the t«o ends cm be 
found the) shouhl joined together with intcrrujitcd sutures of fine 
catgut and a tube inserted through a separate incision m the protimal 
part of the duct alioae the anastomoais If the loucc end of the duct 
cannot be found or joined to the proximal part the upper end nia) be 
iimstomoscd to the stomacli or duodenum or fading this the upper end 
of the duct may be ligated and cholccastgastrostoni) perfonned 

OPERATIONS FOR GALL-STONES 
Cholelithiasis is b) far the commonest indication for exploring the 
gall bladder and bile ducts Therefore it is nccessarj to consider briefly 
the different sites at which calculi are met with the chief evidence of their 



tlQ 213 AnAtninv o( the ttl arjr apparst i> h nca are •ho»Ti in tl f cy»i 
dirt rnmmnn b Ic d let and atnpulla of Xatcr The panrreal r duct of Uirsui 
an I tl r acrewirj duel of SinConm are *1 o»n the Utter oprninn repan rlj inlu 
the dnodenam 

jirrsence and diflt rentiation It must be underntootl that scteral of 
the following conditions mn> co-cxist causing a confusion of signs and 
R) mptoms 

(1) The Stones are in the Gallbladder The ssmptoms are (a)'jte 
ruirent attacks of pain in the right h\i*nchon Irium as-socinted with 
\omitiiig anil local tenderness These attacks are often mistaken U r 
gistntis The gdl I Inddir nia\ Iw feelabk during thi attack 

(/j) A dull aching jtain in the right hypochondniim an 1 right phoiil Kr 
with a dlsta^tJ. for f<>o*l chrome indigestion and much flatulence On 
dfsp in'ijunition there ^la^ l»e n catch rr pam m the g-dl Ihdler 
region and local tenderness on pnljiatton \o swelling may l>e f'cLall*. 
unless the r)<tic duct is obstnictctl or cholecystitis with localjf>critonitis 
dc\c!op Then, is no jaundice unless the common duct also is oUstrucUa! 
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Eadiograpliy may show stones in the gall-bladder area or, more com- 
monly, some deformity or defective filling of the pyloric antrum or 
duodenum either from pressure or adhesions. 

(2) The Stone or Stones are in the Cystic Duct. There is colic at 
intervals with a swelling having the characteristics of a distended gall- 
bladder. Usually this is in the right hypochondrium, but it may reach 
the right iliac fossa. Jaundice is absent unless the stone is junctional 
and presses upon or otherwise obstructs the common or hepatic duct. 
The stone usually falls back and the colic abates after a few hours, but it 
may remain impacted and cause inflammation with suppuration or even 
sloughing of the gall-bladder. Grey patches appear at the fundus of the 
gall-bladder or below the stone in the duct. Perforation may take place 
with local or general peritonitis, or adhesion to the duodenum, colon or 
stomach may take place with the formation of a fistula. It is still a 
common error to believe that gall-stones are unlikely without a history of 
jaundice, but it should be remembered that, as the cystic duct is narrower 
than the common duct except at the papilla, more stones get impacted in 
the cystic duct than anywhere else, and that jaundice is really an excep- 
tional and late sign of gall-stones. This error has condemned many patients 
to years of unnecessary suffering — a diagnosis of gastritis or hysteria being 
commonly made. 

(3) The Stone or Stones are in the Common Duct. This according to 

the duration of the mischief, is more or less dilated. In addition to colic, 
jaundice usually develops sooner or later, and fever is sometimes present 
during the attack of jaundice due to an ascending infective cholangitis. 
Sometimes stones impacted in the common duct do not cause colic, but 
generally there is nausea instead. There is often tenderness on deej) 

palpation over the common duct. Small stones in a dilated common 

bile-duct, although they may cause frequent colic, may not obstruct 
long enough to produce jaundice. Therefore it is imperative to examine 
the common duct carefully in every case even A^dlen there is no history of 
jaundice. The gall-bladder, as pointed out by Terrier, Mayo Kobson and 
others, is usually contracted, shrunken and matted down by adhesions in 
these late cases, so that no gall-bladder swelling is evident. In fact, if 
the gall-bladder cati be felt in a jaundiced patient, the obstruction is probably 
due to other causes, such as growth of the head of the pancreas or chronic 
pancreatitis. In these conditions the pain, although it may be severe, is 
rarely colicky in nature. Moreover, the jaundice is gradual, progressive 
and severe, not sudden, remittent or intermittent and moderate as it 
generally is with gall-stones. Long continued and “ black ” jaundice is very 
rarely due to gall-stones. The age, sex and especially the general condi- 
tion of the patient assist in the diagnosis, for with pancreatitis, and 
especially with mahgnant disease, the patient looks more ill and wastes 
more rapidly than with gall-stones. 

Indications for Operation. As a rule radical operations for gall-stones 
are not urgently required, and are easier and safer when deferred until 
the acute symptoms have passed ; but for obstruction of the cystic duct 
or neck of the gall-bladder with distension of the gall-bladder whicli is 
unrelieved within forty-eight hours, it is often wise to operate in order to 
avoid suppuration and its complications, such as sloughing of the gall- 
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bladder and localised or even general peritonitis In late cases chole- 
cystostoraj is often easier and safer than choice} stcctom) the latter 
being deferred 

^\lien gall stones m the gall bladder giae rise to s 3 nnptoms such as 
repeated attacks of colic or of localiswl pam and tenderness with flatulent 
dyspepsia it is wise to advise operation unless there are grave contra 
indications to the anaesthetic It is wise to do this in order to avoid the 
complications already mentioned and also carcinoma of the gall bladder, 
which IS apt to follow the chronic irritation of ^11 stones and to involve 
the liv er early and become irremovable bj tlic time it is recognised 

Repeated attacks of biliarj colic associated with jaundice art almost 
always due to gall stones m the common bile duct which reauirc removal 



Fia -U Abdjnunfll iRCiiioiis Koihersinnsiun all the fibres of tho 
nght rectns arc diTided 

by operation It is safer to defer this until jaundice has subsided although 
it may not have clcarid up entire!} 

It 13 of the greatest importance to realise that jaundice which is neither 
slight nor transient and is therefore not catarrhal calls tor carl} e^lora 
tion and treatment In this wa} only can such dangerous complications 
ns infective cholangitis and post ojicntive lecmoirhage be avoided with 
certainty Generally it is advisable to wait for a few da}s wlien there 
18 fever due to an exacerbation of existing cholangitis for it is safer to 
operate in a quiet pcrifnl when the fever has jnsjcil 

Preparation o! the Patient It is of the g^eato^t inijiort nice to prepare 
jaundiced patients c ircfully before operition ivo as to minimise the risk of 
hainorrhagc and suppression of the liver functions ^\ alters* injects 
* CviUeltd Pajtrs of Ikt ziv, IGt 
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intravenously 5 c.c. of a 10 per cent, solution of calcium chloride on three 
successive days and thus reduces the coagulation time to normal. He also 
administers carbohydrates and water freely by mouth and glucose and 
water by the rectum. Calcium chloride gr. i, dissolved in 5i of water and 
injected intramuscularly once a day for two or three days before the 
operation, is also valuable. Careful ligation of every bleeding-point and 
accurate sewing are also very important safeguards against bleeding. 

Exploration. An operation for gaU-stones is usually, in the first 
instance, exploratory, the special operation which is called for being then 
carried out. The steps of the exploration wiU be described first and the 



Fig. 245. Kocher’s oblique incision across the rectus. 

details of the separate operations given subsequently. In order to render 
the parts more accessible, a rubber pillow is placed or the bridge is raised 
under the patient’s back at the level of the liver. This brings the common 
duct two or three inches nearer to the surface, and also tends to open out 
the costal angle and displace the intestines downwards away from the 
liver. The patient’s head is raised and his thighs somewhat flexed to 
relax the recti. One of the follovdng incisions is made use of : 

(1) Kocher’s incision gives the best access to the gall-bladder and its 
duct, and makes cholecystectomy much easier than when any other 
incision is chosen. It runs from just below the lower end of the ensiform 
cartilage downwards and outwards an inch below the right costal margin, 
dividing all the fibres of the light rectus muscle and no neives of any 
importance. In stout patients the skin and fat are far more extensively 
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(luidefl and hll out of tlie way Tlus incision, from its high position, 
allows free drainage with little risk of ventral hernia It is ako very 
much easier to close than is a vertical incision and far less likely to allow 
protrusion of intestine during the operation 

(2) In some old and feeble patients with distended gall bladder 
caUing for simple cholecyatostomy a \ertical incision over the gall bladder 
and generally extending downwards for three or four inches from the 
ptonunence of the ninth costal cartilage suffices and causes less bleeding 

(3) A Paramedian incision, half an inch to the right of the middle line, 
extending from the right epigastric angle to the umbilicus gives excellent 
access to the common bile duct and is therefore very useful for feeble, 
jaundiced thin patients suffering from obstruction of this duct More 



lia ZIG Perthes incisioa for operations upoa the gall bladder sod bilo ducts 
Preliminary mattress sutures are passed through the rectus and its sheath to 
prcicnt retraction of the muscle and hiemorrhage 

o\er, very little bleeding attends this incision an important point when 
jaundice is present This incision is especially valuable in recurrent 
cases when other inci‘'ions have been already made further out in the 
more usual situations , troublesome adhesions are thua avoided Perthes 
dmdes the rectus at the lower end of this incision in difficult cases 

"Whichever incision is chosen every Weeding point is immediately tied 
w ith line catgut before the peritoneum is opened The abdomen is rapidl) 
explored and the biliarj apparatus examined as for as possible It is of 
the greatest importance to prevent any infection therefore a dry gauze 
roll is carefully packed into the nght kidney pouch to catch any liquid that 
may be set free and to protect the stomach and mtestines The edges 
of the panetal wound ate enfolded with large gauze pads 

Omental and other adhesions generally reqmre separatmg and m 
doing this great care must be taken to arrest all htomorrhage and to a\ oid 
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lacerating any of the adherent viscera. Gauze dissection is usually the 
safest and easiest method to adopt. 

If possible, the liver should be pulled downwards and forwards into the 
wound, and then tilted so that its lower surface is displayed. The assistant 
should hold the tilted anterior border of the liver and the gall-bladder, 



Fig. 247. Perthes' incision for operations upon the pall-blnddor and bile ducts. 

The dotted lino marks the site of the incision of the deeper layers. 

while the surgeon examines the bile-ducts which are thus 'brought well 
forwards into view {see Fig. 248). A gauze pack above and behind the 
displaced liver sometimes helps.^ A methodical and careful examination 
is then made of the gaU-bladder and bile-ducts, and the exact nature of 
the operation to be performed is determined. 

CHOICE OF OPERATION 

The following remarks are taken from an article by the writer ; - The 
more we study the natural history of the human gall-bladder in health 
and especially in disease, the more we come to regard it as a useless and 
troublesome vestigeal organ like the appendix vermiformis. Various 
animals, such as the horse and the rat, get on very well without it, and its 
removal from the human being is not followed by any serious physiological 
or pathological changes. It is true that the large bile-ducts dilate to a 
sh’ght extent after cholecystectomy, but no serious harm results.^ The 
loss of the gall-bladder as a storehouse for bile and a secretor of mucus 
is apparently immaterial, for a large number of people have sur\'ived 
cholecystectomy for many years without suffering any inconvenience, 
provided always that the bile-ducts are patent to allow the bile to flow 
through udthout let or hindrance into the duodenum. It is generally 

* J. G. Masson, Ann. of Surg., 1919, Ixix, 422. 

- R. P. Rowlands, Guy's Hasp. Reports, 1921, Ixxi, 464. 

^ F. C. Mann, Collected Papers of the Mayo Clinic, 1919, xi, 98. 
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ndmittcd that the gall bhdder is tht factor} of neirl} all gallstones 
■n Inch nraj cause infimte trouble and <langcr in the gall bladder bile ducts 
and intestines The remo^ al therefore of the source of this trouble is 
\ery attractive to the surgeon and advantageous to the patient provided 
that it can be done without undue nsk but if an irremovable obstruction 
of the common bik duct develops later the loss of the gall bladder is 
certainly a dtsadv antage for cholec^tenterostom} cannot be performed 
to relieve jaundice and choledochontcrostomy is a much more difficult 
operation C arcinoina of the heat! of the pancreas common bile duct or 
duodenal papilla maj land the patient and surgeon in this dilemma but 
these generallj run a rapid course and en I fatall} m a feu months ev en 
when the jaundice is relieved by shoit eirctuting the bile into the intestine 
orb) draining it auaj on to the surface of the bod) Itiscommonl) said 
that the removal of a stone left behind or subsequently forming in the 
common bile duct is ver) difficult after the gall bladder has been excised 
but this is a fallac) bccau’se the stone itself is an excellent guide to the 
common duct 

■We need not therefore hesitate to remove the gall bladder for nnj 
just cause such ns disease limited to the gall bladiler and the cj’stic duct 
provided that the operation can be done without undue risk Its chief 
rival IS cholecystostoni) cholec>stotomy being hardly worth considering 
The question is more convenicntl) <liscussed unler two heading* 
according whether the disease is limited to the g-ill bhdtier or not 

(1) \^eo the Disease is limited to the Gall bladder Increasing know 
ledge and ex|icriencc of the surgery of the gaU 1 ladder and especially 
of the ultimate results of a very large number of these operations com 
pel us to change our estimates of the relative merits of cholecystectomy 
and cholecystostomy It has been a common belief that draining is 
always much §a{er than excising a disease I gall bladder but experience 
proves that — «i</t a propiT sehcUon of cases the reverse is often true 
Thus the mortality of 2 493 cholecjstectomies performed at the Mayo 
Chmc^ between 1907 and 191G was 1 3 per cent and that of 2 854 
cholecystostoiraeswas 1 5 per cent It is often much easier cleaner and 
safer to remov e a diseased gall bladder and its duct than to remov e all the 
stones from the gall bladder and especially from a tortuous and indurated 
cystic duct stricture may follow incision of euch a duct Aloreover the 
convalescence and ultimate results of cholecystectomy are very much 
mure rapid and BaVisiaCtury tu every way ‘lilet dno'iecyjdostumy 
recurrence of sjmptoms and secondary operation are infinitely more 
common This is what we should expect for nearly all gall stones are 
formed within the gall bladder and arc secondary to pathological condi 
tions afiecting it which although ameboiatcd are not often cured by 
drainage the primary disease generally infective m nature is m the walls 
of the gallbladder in which microorganisms have been shown by 
Rosenow ^ to persist indefimtely after drainage This chronic chole 
cystitis may cause recurrence of cholelithiasis recurrent acute attacks of 
inflammation secondary reflex and infective changes especially in the 
stomach duodenum and pancreas thus settmg up chronic dyspepsia and 
even ulceration of the stomach and duodenum and also chrome or acute 

* C H Mayo CoUeiUd Paptrs of He Mayo Cl nte 1916 vu 274 

• CoUtcUd Paptn of t\t Mayo Cl >ue 101$ viu 22** 
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pancreatitis. Chronic septic absorption from the gall-bladder is a potent 
source of infective arthritis or “ rheumatism,” often leading to serious 
disablement and deformity. 

Patients are frequently very dissatisfied after cholecystostoiny on 
account of recurrence of symptoms, biliary or mucous fistula, mucocele 
or empyema of the gall-bladder. Jaundice, either intermittent or 
chronic, may develop, due to stones overlooked or reforming in the gall- 
bladder and travelling into the common bile-duct, or due to stricture or 



Fig. 248. Choledochotomy. Exploration of the bile-ducts. All the ducts and 
the hepatic artery are seen, and a finger in the foramen of Winslow holds up a 
stone in the common bile-duct. 


kinldng of the common bile-duct owing to the fibrosis and contraction 
of the gall-bladder adherent to the anterior abdominal wall. In some 
cases the infective condition of the gall-bladder spreads into the bile- 
ducts and sets up infective cholangitis or, in suppurative cases, it may 
spread into the portal veins causing pylephlebitis. Adhesions forming 
between the gall-bladder and the pylorus and duodenum not uncommonly 
cause stenosis and delay in emptying the stomach. 

Another reason for removing a diseased gall-bladder is that it 
may be the seat of early malignant disease, which can sometimes be dis- 
covered only by microscopical examination after it has been removed. 



OrrRAT10\S FOR GALL-STO\FS 


IGl 

Dr J G SLernll* dnwsattcntion to the (requeue) of tluscompbcation m 
late cases andtheptescutwritethaabeensurpruicdto find unsuspected early 
carcinoma in many gill Lluldera nhich he had remored for cholec)’stitis 
with or nitliout cholelithiasis The hope o( cure in these carl) stages of 
cinccr IS \er) good One of uiy patients operitefl on fifteen )eir3 ago is 
still in good health Morooaer our experience of the e\il influence of 
chrome inflammation on the incidence of malignant disease here and cl&t 
nlierc teaches us that the risk of the subsequent deaclopmcnt of carcinoma 
in a chromcallj inflamed gall bladder is worth serious consideration and 
should influence ua to tctuonc the diseased gall bladder whcucNei possible 
without undue risk 

It IS clear that cholecj’stcctoni) is more radical and gencrall) satis 
factor) than choice) stostoniy but it i 2 > not alna)s the easiest and safest 
operation In cases when the patient is \er) ill old or feeble when the 
gall bladder \s xery inflamed distended and adherent the surgeon 
espcciall) if he is not \er) expenenfod in this branch of surgery wall be 
wise to choose cholec^stostom) The gall bladder can be remoied later 
if necesaar) 

Ineidentall) it is right to sa) that the aiirger) of the bi!c apparatus 
like that of the stomach ami duodenum is not to be lightl) undertaken 
br the amateur or the noi ice The interests of the patient ns well is the 
^ 00 1 name and honour of surger) demand special skill and experience 
from the surgeon who undertakes this work for it is impossible to tell 
what difficult and unexpected problems may present tbcmsclics and ha\c 
to be promptl) solved when the abdomen is opened These operations 
sometimes so eas) and safe on the other hand frequent!) proie some of 
the moat difficult and hazanloiis m surgery llTien medical men realiao 
the<e facts we maj hope to see fewer bad results and secondary clearing 
up operations sucli ns cholecystectoni) and choledochotomy for the 
removal of stones left in the common bile duct and the repair of flstuls 
and stneturos following injuries of tbe bile ducts 

(2) When the Disease u not liouted to tbe Qall Madder There is more 
room for doubt about the indications (or cholecystectomy when the 
disease esjiecially cholelithiasis has extended into the mam bile-ilucts 
It IS exadent that the gall bladtier shoul I not be removed unless it is 
certain that tbe common bile-duct is patent and likel) to remain so It 
is also clear that it is too risky to be umlertaken when the patient is a ery 
lU old or feeble and especiall) in the presence o( jaundice which has lasted 
long enough to dimmish the coagulabibt) of the blood — ns shown by a 
pre\ lous estimation of the clotting period thus adding to the danger of 
uncontrollable bleediogaftertbeoperation Noone again would suggest 
the remoxal of the gall fladdcrwheninfectixecholangitis exists formthis 
grave condition the only justifiable operation is the remo\ al of stones and 
the drainage of the common bile duct and this should if possible be 
deferred to a quiescent period 

Under favourable conditions when the bile ducts are patent and free 
of stones it is however very advantageous to the patient to have the 
diseased gall bladder removed and thus to be saved from recurrence of 
symptoms with or without a subsequent radical operation 
' ^nn of Surg 1906 xtiT SbG 
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The following cases ^ illustrate some of these points : 

Case 1. Mr. A. C., aged 53, a powerful, stout man, had had cholecystostomy 
performed for acute cholecystitis in August, 1921, through a long vertical incision 
made below the ninth right rib cartilage. The operation was said to have been a diffi- 
cult one, but it was thought that all the stones had been removed. Recovery was 
slow, but ultimately the man returned to work. He was re-admitted into hospital 
before Christmas for return of symptoms, but these abated, and he was sent out 
rrithout further operation. A few daj's later he was laid up with fever, ? influenza, 
probably cholecystitis. Another attack came on soon after, with violent pain in the 
right hypochondrium and slight jaundice. The gall-bladder could not be felt, but 
there was general rigidit3' and'dulness in the right hypochondrium. An immediate 
operation was advised, but the patient would not undergo it until he was promised 
that every endeavour would be made to make it final and radical. 

Operation (January 16, 1922). Kocher incision. Verj’’ dense adhesions were 
found between the liver (lower edge) and the parietes, and much blood-stained bile 
below and above the right lobe of the liver. The adhesions were separated with great 
difficulty. The gall-bladder was empty and had perforated on its lower surface. 
Although the foramen of Winslow was defined it was impossible to palpate the 
common bile-duct to decide it there were any stones in it, owing to the great inflam- 
matory oedema of the sub-peritoneal tissues and of the head of the pancreas. A 
small stone was felt in the cystic duct and this was extracted -with difficulty after 
opening the duct. No more could be felt. The common bile-duct was opened and 
a large olive-headed probe was passed into the duodenum and up into both right and 
left bile-ducts -without difficulty and -^vithout encountering any stone. 

Although the patient was very ill, it was felt that he -would not remain well unless 
the gaU-bladder was removed. This was done -with difficulty, owing to adhesions 
and inflammatory changes about the ducts, which made it difficult to define them. 
When the gall-bladder had been removed another small stone w’as found in the 
cystic duct. This was a great surprise. The common bile-duct w’as drained and the 
patient made a good and rapid recovery. He has remained quite w’ell for four and 
a half years. 

Case 2. Mrs. H., aged 49. There -w'as a history of repeated attacks of hepatic 
colic, -without jaundice, since 1917. Cholecystostom}' w'as performed elsewhere in 
November, 1919, and seventy-tw'o stones removed. Patient remained -well until 
Februarj^ 1922, when attacks of very severe pain recurred at frequent intervals, 
each attack lasting from half an hour to three hours. There ->vas no jaundice. 

Operation (March 15, 1922). Cholecystectomy performed. There w'ere no gall- 
stones, but a greatly enlarged, folded, " inflamed and adherent gaU- bladder, containing 
mucus and bile. A chronically inflamed appendix wns also removed. The patient 
made a good recovery. 

Case 3. Mrs. K., aged 04, had had cholecystostomy performed elsewhere in 
1914. In 1916 the attacks of biliary colic recurred, and during the next six j'ears 
she had six severe, and many minor, attacks. They -w'ere attended by nausea, 
vomiting and flatulent distension. 

Operation (May 25, 1922). Cholecystectomy performed. The gall-bladder was 
found to be full of stones, and several -w'ere also removed from the common bile-duct. 
The patient did verj"^ well. 

CHOLECYSTOSTOMY 

If the gall-bladder is distended and free from adhesions, it is isolated 
by means of sterile gauze, then aspirated. But before it is empty any 
stone impacted in the cystic duct is gently squeezed back into the gall- 
bladder ; for it is far easier to do this now than when the gall-badder 
is empty. If, on the other hand, the gall-bladder is small and shrunken 
and embedded in adhesions, these must be very carefully separated. In 
some cases the gall-bladder may be actually buried in adhesions, invohdng 
such structures as the abdominal wall, omentum, duodenum and pylorus. 

1 Published in the Bril. Med. Journ., 1922, ii, 641. 

= Tlio gall-bladder was flexed and kinked because it had been drained baekward 
through the loin. 




Fio 2«>0 Cliolecjatostomy V rubber tube u fixed la the gall bladder mth a 
catgut suture TheincisiODintbegall bladderisclosedwithinrertuigsutaresof 
catgut A soft folded p ece of rubber ebeet or dn oage tubing u used to dram 
Monsoas pouch Both tho drains are btought out at the outer angle of the 
noun I which is cJo*ed in layers 


Any calculi which lie near the surface are removed with scoops or 
forceps ^\Tiere a stone impacted in the cystic duct resists all efforts at 
extraction from the gall bladder by scoops or forceps attempts must be 
made to push it up into the gall bladdernith two fingers of the left hand 
introduced into the abdomen below the duct At the same time the scoop 
or forceps may be used with the right hand If all attempts at removal 
or dislodgmcnt fail either the duct must be incised over the calculus or 
cholecystectomy performed according to the comparative ease and safety 
of these measures in the particular case 
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Very rarely in grave cases, especially with suppuration, the surgeon 
will have to be content mth drainage of the gall-bladder ; later the 
calculus may become dislodged spontaneously and be discharged exter- 
nally. Injections have occasionally been successful in removing the 
stone. If the mucous fistula persist and cause serious inconvenience, a 
secondary operation, generally cholecystectomy, may have to be under- 
taken for its treatment, under more favourable circumstances. 

To drain the gall-bladder a rubber tube of a quarter of an inch diameter 
should be passed into it for about an inch and fixed in position by means 
of a single catgut suture piercing the sero-muscular coats of the gall- 
bladder and the side of the tube. A purse-string or a continuous seio- 



Fig. 251. Cholecystystomy. A puisc-Ftnng butuiu closes the opening m the 
gall-bladder in a iiatcrtight mannci. 

muscular sutme is then inserted and tied as the tube is pushed inwards. 
This procures inversion of the edges of the incision, the serous smlaces 
become approximated and the tube is held firmly so that no leakage can 
occur. There is no need to sew the gall-bladder to the parietal peritoneum, 
a step which is not always easy or safe when the gall-bladder is small and 
inelastic ; the traction exerted upon the cystic duct may cause kinking of 
the common bile-duct, Avith persistent biliary fistida. The rubber tube 
is fixed to the cutaneous edge of the wound, in older to prevent its prema- 
ture removal by any accidental traction upon it. The outer end of the 
tube is fixed in a bottle secured at the side of the patient. The tube 
loosens and comes away after about a week, and the fistula rapidly closes 
if there is no obstruction in the biliary passages. 

There is no danger in letting the gall-bladdei fall back if the draining- 
tube has been properly fixed in, a ivatcitight manner. In doubtful cases a 



CHOLEOySTOTOMl -JG5 

silt tube IS placed just below the gall bladder to guard against all risk of 
leakage (?te Fig 250) 

Often it 19 better to excise the useless anil contracted gall bladder and 
this IS all the more justifiable because the thickened wall may be already 
m an early stage of carcinomatous disease Slany cases ha\c been 



rw 2o2 Clioler)sto.stom} \ lube his lietn stilched to the rfge of the incision 
and the litter is closed with Uitemipted Lembcrt satures 

cecocdcfL m. hich the gall bladiler has been disco\ ereil after its rctoni al 
to be affected wth malignant disease although this iras not even suspected 
at the operation The packs arc retuoietl and the back is allowed to 
drop to make the sewing easier The jiarietal wound abo\c the tube is 
closed m laj ers in the usual wny 

• CIIOLECySTOTOMY 

Here the gall bladder is completely clo'tetl after the extraction of the 
stones This step has gra\c objections (I) It is not so safe as chole 
cs’stostomj , o\nn ' to the risk of leakage if the walls of the gall bladder 
are at all inflamed and softened This is just an instance of an ojwration 
where ue hear of the successful but never of the unsuccessful, ca«cs 
(2) It IS not always easy to lie certain that all the ducts are patent If a 
stone be left behind, suturing and returning the gall bladder will gi\ e rise, ' 
m the immediate future, to dangeiDos tension on the sutures by the 



466 OPERATIONS ON THE GALL-BLADDER AND BILE-DVGTS 


back flow of tbe bile, while it prevents the escape of the stone, blood-clot 
or infective material through the open gall-bladder. (3) "When the gall- 
bladder IS left after the removal of gall-stones, drainage is essential for the 
successful treatment of the chronic or acute inflammatory conditions, 
which partly cause and partly result from the lithiasis. For these reasons 
the operation has been abandoned by most surgeons and replaced by 
either cholecystectomy or cholecystostomy. 



Fig 253. Cholecystectomy. The cystic duct has been tied <ind clamped .iftci 
the duets have been ivell displayed. The gall bladder is licld up with forceps. 


CHOLECYSTECTOMY 

The chief indications for cholecystectomy aic iiiepaiablc wounds 
injunes or diseases of the gall-bladder and its duct, in cases where the 
common bile-duct is healthy and patent The following arc the most 
important of these diseases : 

Acute, chronic and recurrent cholecystitis, especially vhen associated 
wnth gall-.stones. 

Gangrene. 

Perforation, with or -without cholelithiasis. 
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Operation. The exploratory part of the operation has been akeady 
described at p. 156. As already stated, ICocher’s incision is much the best 
for this operation (Fig. 211). This staids just below the tip of the ensifonn 
cartilage, and nms obliquely downwards and to the right, one and a half 
inches below the costal margin. It descends a little towards its outer end 
and completely divides both the muscular fibres and the fibrous sheath of 
the right rectus muscle. Cutting across the rectus sheath gives far better 
access than vertical slitting. If necessary the incision may be prolonged 
slightly into the muscular fibres of the external oblique without dividing 
any of the intercostal nerves. This gives a direct and wonderful view, 
almost abolishes the need of retractors, and its lower edge keeps the 
intestines from prolapsing. Hernia is very rare after this incision, even 
when drainage has to be adopted (Fig. 245). 

Every bleeding vessel is immediately tied with fine catgut and the 
transversalis and peritoneum are incised freely. The falciform ligament 
is also clamped and divided if necessary. The abdomen is rapidly explored 
imless there is some contra-indication, and the whole biliary apparatus is 
always carefully examined, for it is vital to determine if the common bile- 
duct is normal, to see if its first part, above the duodenum, is dilated or 
not, and to palpate its second and third parts, the head of the pancreas 
and the duodenal papilla for stone, induration or growth. 

If the disease is limited to the gall-bladder and its removal is considered, 
after due deliberation, to be both necessary and wise, the liver is displaced 
downwards and rotated, if possible, a gauze pack being placed above and 
behind it, if necessary, to retain it in this advantageous position. A dry 
gauze roll is carefully packed into the right kidney -pouch and a large 
aseptic pad, with tape attached, is fixed at the iimcr part of the wound 
to protect the stomach and duodenum. '\\Tieu the gall-bladder has been 
carefully freed from adhesions to the omentmn, colon or duodenum its 
fundus (and often its dilated, prolapsed pelvis also) is seized with forceps 
and drawn forwards by an assistant while the surgeon exposes the cystic 
duct by incising the peritoneal fold extending from the gall-bladder to the 
front margin of the foramen of Winslow. When the gall-bladder is large, 
distended and folded downwards awlavardly at the neck it is first emptied 
with a trocar and cannula. 

Careful blunt dissection soon displays the duct and, to avoid any chance 
of error, this must bo followed from the gall-bladder to its junction with 
the common bile and common hepatic ducts, which must be clearly dis- 
played. For this, patience and a good light are essential. When the 
cystic duct has been carefully dissected out of its bed, it is tied with catgut, 
about a quarter of an inch from its termination, and divided between the 
ligature and a firm long-handled, curved clamp which prevents leaking 
from the gall-bladder and is useful for gentle traction. The cystic artery 
and vein are similarly isolated, tied and divided as they pass forwards 
usually between the cystic duct and the liver. The greatest care is 
necessary to avoid clamping or wounding the common hepatic duct, its 
right tributary or an accessory right hepatic duct, ft is all too easy to 
injure these, particularly if the gall-bladder is distended or folded at its 
neck and the connective tissues in the fissure inflamed, cedematous or 
indurated. This danger is increased if the cystic artery is not well seemed 



CIIOlLC\STEGTOMY lOJ 

hut IS c4rcltssl} UiviJwl an I illoncd to retract an I bleed in the depth of 
the \(ound 

The gill bladder is now btjuritc I from the liser from behind forwards 
by blunt dissection with the fingir The ptntoueal co\ctmg is saved as 
far as possible until the scparition is nearly compteteJ It is then so 
divided w itli scissors that the e Igca tan be sewn together to co% er the raw 
surface of the liver This arrcsti Ineniurrha^c from the liver and rauu 
nuses a Ihcsions OccasiouaHy when there are very dense adhesions about 



Flo "So Cholecysleclomy Tbe oprrnt on coai|(e(od ty eutute of (he pen 
onrun orcr the raw suifsco of t) c i rei* 

the ncclv of the gall bladder it may be safer to separate it from before 
backvrards but as a rule tins is more tedious an I causes more bleedmg 
Barely it is safer to open the bladder along its inferior surface and to 
twee its mucous membnne bach to the cystic duct 

The stump of the cystic duct is boned and the raw surface of the liver 
covered by seirmg the flaps of the peritoneum over them Unless all 
oozuig has been stopped it is mse to dram the tround at its o iter angle 
with T small short soft rubber tube for thirty six hours 

The air is released from the rubber cushion or the bridge is let doira 
and the parietal wound is accurately closed in la) ers 
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OPERATIONS ON THE COMMON BILE-DUCT 

CHOLEDOCHOTOMY 

The common bile-duct is frequently opened to remove stones obstruct- 
ing it. Often the patient is jaundiced, but sometimes the obstructive 
attacks are so transient that jaundice is entirely absent. I removed three 
stones from the common bile-duct of such a patient, who for seven years 
had been seized mth colic about once a week without jaundice at any 
time. She had had her gall-bladder removed seven years before I saw 
her, but the colic had continued. The colic ceased at once when the 
stones were removed. It seems clear that the stones in the common duct 
had been overlooked at the first operation. 

The common bile-duct becomes smaller towards its termination, its 
diameter being about 8 mm. in the first part, 5 mm. in the second part 
and 34 mm. in the intramural or third part, where it may be narrower than 
the cystic duct,^ which is about 3 mm. or one-twelfth of an inch in diameter. 

In its first part the duct is fortimately near the free edge of the lesser 
omentum in front of the portal vein and to the right of the hepatic artery. 

While the important relations of these ducts — especially the common — 
must always be remembered, the presence of the stone itself forms a 
reliable guide, as long as the incision is made directly over it. An inflamed 
or calcified lymphatic gland or a fibroid lobule of the pancreas may bo 
mistaken for a stone. 

Operation. The preliminary exploration is described at p. 145, Figs. 
244, 245 and 248. 

(1) Stone impacted in the First Part of the Common Bile-duct, above 
the duodenum. The incision in the abdominal wall being lengthened if 
necessary so as to give satisfactory exposure of the parts concerned, the 
liver is tilted and held up, the edges of the wound are held widely open 
and the position of the stone accurately defined. The area of the opera- 
tion is then carefully shut off by sterile gauze packing, and any adhesions 
carefully separated by gauze dissection. All bleeding-points are ligatured 
at once. The left index finger is passed into the foramen of Winslow 
behind the first part of the duct, and the whole of the duct is carefully 
palpated as the thumb is moved do^vn along the front of the duct as far as 
the duodenal papilla. A stone felt in the second or third part is pushed 
back into the first part if possible, because’ this makes its removal much 
easier and safer. It is much easier to displace the stone before incising 
the duct and letting out the bile. The stone is firmly held and raised by 
the finger behind it. The incision in the peritoneal covering of the duct 
is not to be made until the surgeon feels certain that he is directly over 
the stone and well above the duodenum, where there are very rarely any 
vessels in front of the duct. Lower down vessels may be encountered ; 
if any are divided they should be tied at once. Occasionally the cystic 
artery passes up in front of the duct. The duct with the prominent stone 
within it projects forwards from its sheath ; its consistence and greenish 
colour also serve to distinguish it, but the portal vein (which usually lies 
behind it) has been mistaken for it and opened. If there is any doubt it 
'• Padula, Am. de Med. Navah, November, 1903. 
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IS ttise to aspirate with a glass syringe and a long fine needle If the vem 
be accidentally opened, bleeding can be instantly checked by seizing it 
with the finger and thumb or artery forceps, and the opening closed with 
a lateral hgaturo or suture of linen thmad which is more secure than 
catgut ^ ample longitudmal incision is made in the duct so that the 
stone can be easily removed without cimnblmg The stone often shoots 
out or IS pressed out by the finger behmd the duct Two mattress sutures 
may be introduced mto the wall of the duct before mcismg it These 
serve to close the incision afterwards and also act as guides The escape 
of bile, which may be profuse and often infective if it has been long pent 
up or if the blocked duct is dilated, must be met by assiduous sponging 
and previous packing of the kidney pouch of peritoneum 

.Viter removal of the mam stone the ducts must be thoroughly and 
systematically explored, for, as has already been pointed out, there ate 
often several stones present. and the failure to remove them all will render 
the operation useless In late cases of obstruction of the common duct, 
stones may have formed in or backed mto the hepatic ducts and may be 
overlooked and give nsc to recurrence of symptoms This exploration 
should be carried out with the finger il the ducts are sufficiently dilated or, 
fading this, by a largo bent proW or small scoop The finger however, 
should be employed wherever po»sible. because it is the most certain It 
lb passed both up and down By conjoint work from mthm and without 
the duct a stone impacted low down may bo dislodged and removed 
The large ohv'e headed probe should be passed into the duodenum to 
make certain that the papilla is patent and to enlarge the opening if neces 
aary so that any stone or debne left behind may easily escape into the 
bowel It IS often wise to clear out debns by means of a gauze strip 
passed mto the duct W J Xlayo * states that “ m nearly one third of 
the deaths which followed operation on the common duct for stone m 
one senes autopsy revealed that all stones bad not been removed ‘ 

Drainage The ducts having been cleared it remams to consider the 
different means of treating the opening m the duct When the gall 
bladder has been opened and the cjstic duct is patent a tube mseited 
in the gall bladder and a lai^ tube in tbe kidney pouch may provide 
enough drainage, aud the opening m the common duct can be clo&ed with 
fine catgut sutures VV ith a free incision, arching of the back and tilting 
of the bvei, the sewmg vs usually easy, but vu very stout womeu it mvy 
be difficult, and time should not be wasted upon v am attempts to do 
what IS not at all essential provided the kidney pouch and the duct are 
drained 

In most cases, it is not advisable to close the incision in the common 
bile duct, especially if there is septic cholangitis and if the gall bladder 
IS not available for dramage A tube may be passed through and tied m 
the root of the cystic duct when the gall bladder has been removed 
“Many burgeons prefer not to close tbe duct completely, as a rule, because 
of the safety and the beneficial effects of drainage, and the risk of narrow 
mg of the passage by suturmg moreover, blood clot may occasionally 
obstnvet a sutured duct * 

It will bo safer always to dnun m some form or other whenever the 

> Lanut 1023, 1. 1299 

* B P Rovrlaads, 1912, IxTi, 218 
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ducts have beeu incised. A long rubber tube J inch in diameter is 
passed into the common duct and upwards towards the hepatic duct and 
secured in position by means of a catgut suture, which pierces the side of 
the tube and the edges of the wound in the peritoneal sheath of the duct 
(see Fig. 256). The part of the tube within the duct has one or more side 
openings in it. One or more catgut sutures may be inserted if necessary 
to close the opening in the duct snugly round the tube. To prevent 
contamination of the peritoneum, a rubber tube i inch in diameter 



Fio. 25G. Choledoohotomy. A small rubber tube sewn into the common duct 
with a catgut suture. This drains into a bottle by the patient’s side. A folded 
piece of soft sheeting is placed in Monson’s pouch. 

is passed into the kidney pouch below and outside the wound in the 
common bile-duct. In some cases, especially when a vertical parietal 
incision has been used, drainage may be established through a stab 
wound in the right flank. Mr. Eutherford [Morison, of Newcastle, has 
drawn attention to the importance of draining the kidney pouch.^ He 
shows that in the right hypochondrium, between the liver and the colon, 
is a natural space with barriers which separate it, more or less completely, 
from the general sac. Bile may be allowed to escape into this space as 
long as it is efficiently drained by an incision made through the posterior 

* Bnt. Med. Journ., 18D1, ii, 068. 
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panetes imiuediately below the lower end of the nght ladney If the 
Kocher incision be made use of, the drainage tube will be in the lower and 
outer angle of the wound 

AV J Mayo ' does not dram the common bile duct after removing 
quiescent or latent stones from it but closes the opening with interrupted 
catgut sutures and drams Morison’s pouch with a soft rubber tube 

The bile is conducted into a bottle by the side of the patient and secured 
in proper position by tapes In all cases it is wise to sew the tubes sepa 
rately to the skin, so that they may not be accidentally withdrawn 

The fine tube will become detached in about a week, and may be 
removed The larger tube draining the kidney pouch may be safely and 


'1 



Flo 257 Choledochuton)} Ttestooe u tmnly impacted in the second part of 
' ~ p,^>nD]oa tile duct, tcliind the duodenum which has been mobihs^ and 

. lied OT’rr to the left The dnet nas embedded in (he head of the pancreas 

easily withdratm after two or three days Gauze wncks, plugs or packs 
are unnecessary and harmful , their removal causes needless pam, delay 
in heabug and sometimes hsemorrbage 

MTiere the duct has been closed with sutures it tviU still be wise to 
use a drainage tube for three day2>, the indication for this being clearer 
in cases where the suturing has been attended with difficulty, where the 
edges of the duct ate much brvused and where any contraction may exist 
in the biliary passage below 

Rotation of the Duct. I have often used this method of Mo5mihan 
. with great advantage MTien the gallbladder is shrivelled, empty and 
embedded m adhesions, and the patient too ill ter a prolonged operation, 
the adhesions need not be separated but, with the left hand pass^ to the 

1 Loe aupra rU 
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left in front of tlie lesser onientiini and flexed, tlie common duct with the 
stone mthin it as a guide is pushed forwards and to the right into view 
below the adhesions. A suture is passed into the duct wall, and an 
incision is made over the stone in the usual way. Much time and trouble 
may be saved by this manoeuvre. 

(2) Stones impacted in the Second Part of the Common Bile-duct 
behind the duodenum and the head of the pancreas ^ or within the latter. 

If possible the stone should be pushed upwards into the first part of 
the duct, whence it can be more safely and more easily removed. Faihug 
this, the duodenum may be mobilised by incising the parietal peritoneiun 
about an inch to the right of the descending part and turning the latter 
forwards and inwards. Then the calculus is sought, and if found it serves 
as the best guide to the duct, which may be embedded in the head of the 
pancreas. \Vhen the stone has been formd it may now be possible to push 
it back into and remove it from the supra-duodenal part of the duct. 
If this is not possible the duct must be incised over the calculus, which 
is removed and drainage always established. Berg- recoimnends this 
method in preference to duodeno-choledochotomy. 

The objections to this route are that it is difficidt and may be accom- 
panied by troublesome hmmorrhage from the pancreas, but usually the 
pancreatic tissue aroimd the duct is fibrous from clxronic inflammation, 
and does not bleed much. Bleeding is best controlled by suture. ‘ 

In such cases it is easier and safer to adopt the trans-duodenal route, 
as Kocher did in one case, on accoimt of severe haemorrhage from the 
pancreas which made him give up the retro-duodenal route. 

(3) Stones impacted in the Ampulla of Vater. Duodeno-chole- 
dochotomy {see Fig. 258). Dr. McBmmey was the first to perform this 
operation in 1891. He lays stress upon the following procedirre : 

“ In aU cases which are not complicated by very deep adhesions, 
involving the common duct and descending portion of the duodenum, 
it is easy and very desirable after determining the presence of a calculus 
in the lower part of the duct to pass the left forefinger through the foramen 
of Winslow to a point behind the calculus. With tlie finger, the lower end 
of the common duct, the calculus and the descending portion of the 
duodenum can be lifted forward so as to bring these parts nearly or quite 
to the level of the abdominal incision.^ The duodemun is then incised 
in its anterior wall for from an inch to an inch and a half, the orifice of th<' 
duct (which is usually markedly altered as to the colour, etc.) is easily 
foimd and enlarged wdth knife or scissors or forceps and the stone removed. 
All of this, and even sutare of the intestinal wound, should be completed 
without removing for a moment the left forefinger from its supporting 
position.” * 

When an incision is made through the posterior wall of the duodenum 
into the common bile-duct before it becomes intramural, as in Kocher’s 
case, e.xtravasation of bile may occur into the retro-peritoneal tissues, 

* A stone imp.'icted ia the duct, low dowui, may gno a haid or nodular feel -a Inch 
may suggest malignant disease of the head of the pancreas ; an e.Kploring needle ■nill clear 
up the case. 

\ = Zeut.f. Chir., 1903, No. 27. 

If the duodenum is not mobile enough, the peritoneum to the right of it may ho 
noised to the required degree. 

' * Dr. Hancock, Ann. of Surg., xl, 72. 
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unless the incision in the duct is accuiateljr sewn, as advised by Kocher 
when the papilla is patent li any obstruction exist at the orifice the 
edges of the incision into the bile^nct should be sutured to those of the 
wound in the postenor nail of the duodentun thus establishing a fistula 
between the gall duct and the duodenum. 

If an incision has been already made into the common bile duct m its 
first part a piece of gauze may be drawn downwards from it to the 



Fio •SS Duodeno clioledocliotoiiiy Tbe second p&rt of the duodenum is 
brought nto the i ound and packed off A clamp secures tbe pylorus and 
common b le duct Vert cal inmsons are made in tbe anterior 'nail of tbe 
duod num and end of the L le duct The wound tn tbe former la shown too 
Urge fur tbe sake of cleacneas 

duodenum thus removing anydebns * but if free dramage is established 
into the duodenum it is not necessary to make a separate incision for 
drainage of the common hile-duct X scoop must be passed upwards 
along the bile duct to prove the absence of stones higher up before the 
duodenal mcision is closed m the usual way with two continuous sutures 
of fine catgut the wound bemg drawn transversely to the axis of the bowel 
before it is closed A piece of tbe tiansverse m^o colon is then sewn ov er 
the suture line to reinforce it 

> Uayo and Kelu 
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The disadvantages of the operation are ; 

(1) It is difficult ; but when a stone is impacted near it, the biliary- 
papilla is easy to find. 

(2) In two of the sixty-two cases collected by Hancock, a duodenal 
fistula formed, and in one of these it led to the death of the patient from 
exhaustion ; in the other the leakage spontaneously ceased. With careful 
suturing a duodenal fistula should be avoidable. 

(3) It has a higher mortality than choledochotomy. 

The advantages which have been claimed are that : 

(1) Drainage through the cutaneous wound is unnecessary. 

(2) It is easier to sew up an intestinal woimd than one in the bile- 
duct. 

(3) The intestinal wound heals more quickly and satisfactorily. 

(4) The trans-duodenal route gives an easy and natural access to the 
common bile-duct in its lower part. 

(5) The biliary papilla may be enlarged if stenosed. 

(6) A new growth or pancreatic stone in the ampulla may be dis- 
covered to be the cause of symptoms and may be removed. 

This method being more severe and dangerous than opening the bile- 
duct above the duodenum is, of course, only suitable for cases in which it 
is found impossible to remove the obstruction in the usual way. 

Dr. Hancock ^ has collected the records of sixty-two trans-duodenal 
operations ; fifty-seven of these were for the removal of gall-stones, three 
for pancreatic calculi, and in two new growths of the papilla were found. 
The mortality of the sixty-two operations was 12’6 per cent, and that of 
the fifty-seven undertaken for gall-stones was 8'77 per cent. The death- 
rate from this operation will probably be always higher than that of chole- 
dochotomy, because the cases demanding it are often later and the opera- 
tion in itself is more severe. With increasing e.xperience the need of this 
operation diminishes, the stone being dislodged and backed into the first 
part of the duct. 

Some fifteen years ago I had three cases in which this operation seemed 
absolutely necessary, but only one since. Two did very well, but the 
third, a stout man who had been jaiuidiced over three months, died of 
hremorrhage, before the days of adequate methods of preventing it. The 
following is an account of one of my other cases : 

A verj' stout man, aged 58, wtli chronic broncluti-s, with a liistory of biliary 
colic for years. During the last three months he had been rarely quite free from 
pain and jaundice for more than a few days. While in the hospital ho had a shivering 
fit. He was explored through the usual vertical incision curved inwards at its upper 
end and dividing some of the fibres of the rectus muscle. After packing the kidney 
pouch and protecting the stomach and intestines with a large flat pad, a stone was 
felt at the duodenal papilla. In spite of all ellorts to press it back into the first part 
of the duct, it remained firmly impacted. The peritoneum to the right of the 
duodemmi was incised so that the bowel was liberated sufficiently to allow it to be 
brought well into view. An intestinal clamp was applied across the first part of the 
duodenum and the common bile-duct behind it. The stone was grasped between the 
finger and thumb and pushed well up against the anterior wall of the duodenum, 
which was incised in a vertical direction directly over the stone, and just above the 
attachment of the meso-colon. The stone, impacted in the posterior wall of the 
duodenum, was preyed through the aperture thus made and seen firmly fixed in the 


‘ Loc. supra cit. 
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ampulU o! Yater, a liUlo ot it bein^ visible at the papilla Tlie mticaus membrane 
covenng it v-as mcised upwards along tlie duct frotn the onfice, and the stone iras 
easily remoretl Then the wound in the anterior wall of the duodenum was closed 
b} a through and through suture of silk, care being taken to place the knots inside 
the bowel, and, reinforced by a sero muscular sutnie of finer silk, a tag of the ineso 
colon was ako sewn Q\er the incision The suture line was trai^vcrse to the as .13 of 
the bowel to avoid narrowing the channel Then tho clamp was removed aUcnnng 
the gall bladder which had been distended, to empty itself into the duodenum It 
M~as then opened, but no stones were found in it or in the cystic duct \ tube vvas 
sewn into the inverted edges of the wound in the gall bladder and a large tube 
contaming a wick of gauze was used to drain the kidney poucli core being taken to 
place the tube well away from the sutures in the duodenuni The wound was then 
closed The patient was kept on water for two da} a and then the diet was gradiuill} 
increased In spite of bronchitis he made a good recovery Three leara later he 
tame to show luniself at Out-Patients and was qiute wdl m every way 

Mcrtnlily of Operations for Gall stones This hag been greatly 
duiunished during recent ytairs, especially in the hands of surgeons with 
a large experience of these operations It must not be forgotten, however, 
that the average operator does not get nearly such good results as those 
mentioned below W J llayo* states that “in 1921 the mortahty for 
operation on the common and hepatic ducts was 5 6 pet cent In 1922, 
by reason oi better pre operative preparation ol patients, the mortality 
dropped to 3 8 pec cent (or these operations and to 1 6 per cent for 942 
cholecjrstectomies ” 

The mortahty ol 2,493 cholecystectomies, performed at tho Mayo 
CUmo between 1907 and 1916, v\as 1 3 pet cent , and that of 2,854 chole 
oystostamies uas 1 5 per cent Cholecystectomy has become more and 
more the operation of choice, cholecystostomy being reserved for tho 
graver cases Of patients submitted to chol^ystostomy 53 per cent 
were cured and of those submitted to cholecystectomy 71 per cent were 
cured ® 

G W Cnlfi® states that, in his own senes, "among a total of 1,233 
operations upon the gall bladder and gall ducts, tho mortahty rate has 
been . cholecystectomy, 2 5 per cent , cholecystostomy. 5 4 per cent 
Although these ^ures make it appear that cholecystectomy is the safer 
ojieration, this is due to the fact that cholecystostomy is used in the 
* bad nsk. ’ cases ” 

E S Judd and J H. Lyons,* analysing the inortahties of operations 
upon the bihary passages performed by ten suigeons at the Mayo Chmc 
dunug 1922, record no death in 45 cholecystectomies for acute chole- 
cystitis, I in 122 chalecjrstostouues for the same condition , 11 deaths in 
890 cholecystectomies for chronic cholecystitis, J deaths m 45 chole- 
cystostomies and 1 deaths m 150 choledochotoniies 

W Jlartin ® had a mortahty of 1 7 per cent in 229 cholecystectomies, 
with complete rehef of symptoms m 84 pet cent 

Causes of Death after Operations upon the Biliary Passages The most 
important of these are hepatic insufficiency, pentomtis, pneumonia 
empyema, pulmonary embolism, shock and ha^orrhage 

* CoHuied Papera oj tha Mago Chmie, 1923, iv, 200 

» C H iIajo,ibii.l9ie.vm,2Sl. 

* ,4n>> of Surg , 1923, Ixxviu, 191 

* Ibii , p 191 

» Ibid, 1921. Imx, 424 
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CHOLEDOCHOSTOMY 

On many occasions a greatly dilated common bile-duct has been 
mistaken for the gall-bladder and drained, the exact anatomy only being 
revealed by subsequent operation for closing the biliary fistula or at 
an autopsy. The mistake shows the great importance of examining the 
whole biliary apparatus very carefully before deciding upon the exact 
nature of the operation, but extensive adhesions, a shrunken gall-bladder, 
the enormous size of the dilated duct or the gravity of the patient’s con- 
dition may make the mistake unavoidable. Choledochostomy is not a 
good operation except as a temporary means when it is not justifiable to 
do more than is absolutely necessary to save life. As a rule the obstruction 
of the common duct, such as a stone, should be removed, and if this is 
clearly impracticable either at once or later owing to the nature of the 
obstruction, either cholecystgastrostomy or choledochenterostomy should 
be chosen as it saves the patient from a troublesome biliary fistula and 
the danger of a severe and difficult secondary operation. Moreover, it is 
easier to perform the anastomosis while the duct is dilated. MTien the 
common hepatic duct is obstructed by irremovable carcinoma, life may 
be prolonged and jaundice corrected by draining the upper part of the 
duct with the aid of a rubber tube inserted into it. 

RECONSTRUCTION OF THE BILE-DUCTS 
Choledochenterostomy 

Restoration of bile drainage into the intestine when this has become 
completely arrested may be very difficult and troublesome. Injury to or 
operations upon the biliary apparatus may so damage or destroy some of 
the ducts that the bile cannot escape naturally into the duodenum. 
W. J. Mayo ^ stated before the Surgical Section of the Royal Society of 
Medicine that in his experience “ next to gall-stones in the hepatic and 
common ducts operative injuries during cholecystectomy are the most 
common cause for operations on the common ducts.” These injmies are 
chiefly due to lack of experience, skill or care in isolating and dividing the 
cystic duct and the cystic artery. It is absolutely necessary to identify the 
cystic duct, common bile-duct and conunon hepatic duct before attempting 
to divide the cystic duct, for congenital anomalies of the ducts and of the 
cystic artery and the alteration and confusion of the normal anatomical 
relations as a result of inflammation and disease make it easy to injure 
the ducts. Many kinds and degrees of injury may occur, especially 
during cholecystectomy, unless the greatest care, skill and patience are 
exercised. 

The most common site of injury is near the insertion of the cystic duct. 
Any want of definition of this part or traction upon the cystic duct may 
lead to “ button-holing,” complete division or even excision of large 
segments of the common bile-duct and common hepatic duct. An 
attempt to remove the whole of the cystic duct may easily lead to a lateral 
wound involving these ducts which may be followed by a stricture at this 
site. For this reason it is a mistake to try to remove the whole of the 
cystic duct, it is better to divide it about a quarter of an inch from the 
common bile-duct. 

^ Collected Papers of the Mayo Clinic, 1923, xv, -00. 
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Another coiumou source oi injury to tlie ducts is want of care in finilmg 
and tying the cystic aitery and trying to attest the bleeding with forceps 
which may crush the ducts and lead to sloughing Sometimes one of the 
mam ducts has been ligatured and the mistake has not been recognised 
during the operation 

4part from definite wounds or injuries, obstruction of the mam ducts 
may result from kinking or from compression by scar tissue outside the 
ducts Sonietimca a true stricture develops as a result of ulceration of 
the common duct follow mg the long continued impaction of a stone 
Innocent or malignant grmrths of the ducts or operations for their removal 
present sinidar difficulties in the restoratioii of normal bile drainage 

Symploms and Sifjns IVounds of the bile ducts are generally detected 
durmg the operation but, fading this a biiiaiy fistula usually results or 
bde may accumulate in the right fiank and perhaps cause suppuration 
If the fistula clo«;es jaundice, either contmuous or intermittent, ticvelops 
and 13 tften associated with severe coheky pains suggestive of the impac 
tion of a stone in the common bile duct Fever and ngors may ensue due 
to infective cholangitis, and biluty cirrhosis, with interference of the 
hepatic and renal functions accompanied by wasting and anainiia usually 
follows, so that these patients generally become very ill and bad subjects 
for operation 

Intermittent attacks of colic associated with jaundice generally suggest 
that a stone has been left behind id the common bile duct and a stone or 
debns may actually form m the dilated ducts above the stricture and act 
as a ball valve m this position Intermittent infiammatory swelling at 
the Bite of the stricture and, sometimes, the formation of projecting 
granulations may cause temporary obstruction In some cases an attack 
of jaundice is rebeved by the reformation of a bibary fistula and the 
patient may remain in fair health as long as the discharge continues 

hidicattons for Operation If any bile can be shown to reach the 
intestine, it is generally wise to defer operation m the hope that spon 
taneous recovery may ensue for a bibary fistula may close spontaneously 
after roauj' months It is however neccs{,ary to provide free drainage 
for any accumulation of bile or pus vrhicb may otherwise press upon the 
common bile duct On the other hand it is impoitaiit to advise a radical 
operation when the symptomsare severe and the general health detenorat 
mg, for long continued jaundice pain and fever with depreciation of the 
liver function, make a delayed operation extremely hazardous 

Operation 

(1) Immediate Kestoration of the Ducts. Wounds of the bile ducts 
should be recogmsed and treated at once, for it is much easier to identify 
and repair the damage at this stage, before the anatomical relations 
become obscured and the parts fixed by adhesions and contractions 
and before the general health and the functions of the liver deteriorate 
A “ button hole ” wound of a duct can be easily closed vnthout narrowing 
the Imnen , for mstance, when the wound is longitudinal the suture bne 
should be transverse Only fine catgut should be used, for stones have 
formed on silk sutures used for this purpose IVTieu a duct has been 
completely divnded or a segment cscis^ end to-eud umon can be carried 
out and a deficiency of as much as two to three ccntimctrca overcome 
after mobilising the parts If there is any feat of a stricture at the suture 
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line it is Mase to insert a rubber tube in the proximal part of the duct and 
to fix it there with a single catgut suture ; the other end of the tube is passed 
through the lower part of the common bile-duct and into the duodenum for 
several inches, after the method of Sullivan and MacArthur. After some 
weeks or months the tube passes spontaneously into the bowel, the 
intestinal peristalsis helping in this process. 

As a rule the results of these immediate plastic operations are very 
satisfactory, but it is of the greatest importance to make sure that the 
lower part of the common bile-duct is not obstructed in any way and, for 
this purpose, it is wise to pass a large probe through the papilla into the 
duodenum. 

(2) Secondary Restoration of the Ducts. Before undertaking this 
most difficult and dangerous operation it is of vital importance to prepare 
the patient thoroughly. The chief risks are haemorrhage and cholasmia. 
Deficiency of lime in the blood, which is the most important cause of 



Fxg. 259. Opsfiitioa for stricture of a bile-duct. A longitudinal incision through 
the stricture is converted into a transverse one. 


post-operative htemorrhage in jaundiced patients, can be made good by 
the intravenous injection of 5 c.c. of a 10 per cent, solution of calcium 
chloride ^ daily, for three or four days before the operation ; the coagu- 
lating time of the blood should be thus reduced to the normal, btit failing 
success by this method, blood transfusion must be added. Deficiency of 
fluid and errors of the hepatic function may be made up by the administra- 
tion of plenty of water and glucose by the rectum or subcutaneously. 

As a rifle a right high paramedian incision is the best and is especially 
valuable in avoiding adhesions when any other incision has been used at 
the primary operation. The difficulty of finding the bile-ducts may be 
very great owing to e.\tensive and dense adhesions. The duodenum is 
very carefully separated from the liver and the gall-bladder or, when this 
has been removed, the gall-bladder notch in the liver is identified and 
traced backwards and the proximal part of the duct is sought at this 
pomt very close to the liver ; it is a common mistake to start the dissec- 
tion too low down. The dense adhesions are very carefully and slowly 

* W. Walters, Collected Papers of the Mayo Clinic, 1921, xiii, 007 ; and Sury., Gyn. and 
Ob:,t., 1921, xxxiii, 651. 
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divided any bleeding \essel 3 being at once ligatured \Vhea it is difiiciilt 
to identify the bile duct a long fine needle attached to a glass syringe is 
used to explore the supposed duct m this way the accidental opening 
of the portal vein is best avoided 

If the obstruction is due to a stone in the common bile duct (as so 
often happens) it is enough to remove the stone and prove the passage 
clear If \t is due to contraction of scat tissue around the ducts this 
should be carefully excised if it is caused by kinking resulting from the 
retraction of a shrivelled gall bladder removal of the latter is sufficient 
If a simple annular stricture is found iD\olvuig the wall of the duct a 
longitudinal incision through it ivith careful suturing after the manner 
of Fmney g operation for enlarging the pylorus is very satisfactory 



In many cases vt is quite impossible to find or use the ahnv died lower 
part of the common bile duct moreover the gall bladder is very rarely 
available for cholecystgastrostomy Under these circumstances one of 
the foUoinng operations is indicated 

(i) Mayo’s Method In his onginal operation * Alayo made a direct 
union between tbe hepatic duct and an opemng of the same size in the 
duodenum The result in this particular case was very satisfactory tbe 
patient havmg survived nearly twenty years in good health but in some 
subsequent cases a stricture formed at the duodenal end of the duct calling 
for secon lary operation This complication led to the evolution of the 
following operation ^ 

The stump of the hepatic duct is free I as much as possible from 
its adhesions but it is rarely possible to secure a projecnon beyond the 
> W T Majo 1 oJSurg 1905 slu 90 

* D C Balfour ^nn of Surg 1921 Ixxui 346 and Surg Gyn and OM 191(1 
xsu 1 
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liver fissure for more than 0'3 cm. to 0'5 cm. The duodenum, as has been 
noted, is usually drawn into the same mass of adhesions and it is always 
wise to avoid separating it posteriorly. If it is separated, a few catgut 
stitches will draw it up again to the stump of the duct. A slightly curved 
flap is then dissected out of the entire thickness of the duodenal wall over 
an area which will leave an opening into the duodenum about 2 cm. in 
diameter (Fig. 260a). The duodenal flap is then approximated to the 
posterior and lateral aspects of the stump of the hepatic duct in such a 
manner as to permit of a mucomucous union of the posterior half of the 
circumference of the duct, with the edge of the flap sutured as shown in 
the figures. The opening in the duodenum is, of course, much larger than 
the hepatic duct. The remaining free margins of the opening in the 
duodenum are sutured'to the capsule of the liver just above the hepatic 
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Fig. 261. Anastomosis of the common bile duct with the aid of a long rubber 
tube projecting into the duodenum. The upper part of the tube is enlaiged and 
has a collar round it to keep it in place. 

duct end by a continuous catgut suture so that the under surface of the 
right lobe of the liver, or more correctly Glisson’s capsule and the scar 
tissue adherent to it, effectually closes the opening in the duodenum not 
occupied by the end of the hepatic duct. A considerably wider area of 
the duodenum is then drawn up towards the liver and fi.xed with catgut 
sutures. The omentum is caught by the tip and divided if necessary so 
that it may be used effectually to surround the anastomosed area. Drainage 
is seldom necessary ; if needed two small strips of rubber tissue are intro- 
duced, one above and one below the anastomosis. In some cases a mode- 
rate amount of bile may escape for a few days. This has always ceased 
within a week, however, and healing finally has been complete in each 
case. In no case has there been any evidence of subsequent obstruction 
to the duodenum, and in no case a failure to deliver bile into the duodenum. 
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“ It will bo noted that this toUinic provider a largo opening ui the 
duodenum anil a muconniLoua union lor two thirds or, at least, one hall 
the circumfercnLC of the hepatic duct stump These provisions, together 
with the incthoil of suturing the ojieiiing m the duoilenum to the liver, 
allow for contraction and obviate the d4Uiger of secondary stricture, so 
that obstnii tion does not take place ” (Fig 200u) 

(ii) Anastomosis with the aid o! a Rubber Tube, kftcr careful 
ovjicrimental work on dogs Sullivan ’ do'icnbcs his tcchnic as follows 
“ Into the stump of the ho{>atic duct an elastu rubber tube is inserted 
foralnnit half an inch and securely satunnl to it with sevcr.il umibsorbable 
sutures The other end of the tul»e is pusheil down into the dumlcmun 



tio 2iii CliuWv>clien(en)ii(oiny {VVsIlvn* mriboil) Tie di^iUid icmmuii 
bile durt And a dupdcnsl flap are aluian 

through the stump of the common duct if possible or if this is not possible, 
the tube should project through a small incision in the anterior wall of 
the duodenum about one half inch into its lumen 

“ The opening in the duodenum should be sufficiently repaired so that 
the cut edges snugly encircle the tube. At the point where the tube 
jicnctratcs the intestinal wall the former should be hmily anchored to the 
duodenum with unabsorbable sutures The duodenal walb arc then 
sutured over it, so that (or a dishincc of about i cm before the tube 
penetrates into the intestine, it runs m a canal composed of overlapped 
duodenum The tube is then anchored with unabsorbable sutures m 
sev oral places to the duodenum and the gostruhepatic omentum In short, 
the tulie is to be put in w ith the idea o£ keeping it in ulu as long as possible 
The great omentum is then drawn up and a suitable area is selected with 
t Journ Amcr ilnl .!«. 1013. Iiui, 2026. 
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which to cover the exposed surface of tlie tube. ■ This area is traumatised 
by drawing a dry sponge over it ligbtly a few times ; similar friction is 
applied to the duodenum and the gastrohepatic omentum on either side 
of the tube. The omentum is then placed so as to cover the tube and 
extend beyond it a centimetre or two in all directions and is carefully 
anchored in position by several catgut sutures. 

“ The rubber tube should have a lumen of not less than a quarter of an 
inch and should be soft pure rubber yet resilient enough to retain its 
shape. Should the structures into which the tube must be passed not 
admit one of the calibre, stretching it along a stiff sound or a long-shanked 
forceps, thus decreasing its diameter, will make it possible to insert it 
easily.” 

Sullivan also suggested that a probe should be passed up through the 
duodenal papilla to make it easier to identify the lower segment of a 
divided common bile-duct. 

McAithur has successfully used this method and makes the following 
remarks : ^ 

“ If there be one thing more than another that I desire to emphasise in 
this contribution to duct repair, it is this : that by the constant duodenal 
and jejunal ‘ tug ’ upon a catheter inserted through the duct or side of 
the duodenum it will ultimately be dra\vn into the intestine and dis- 
charged per rectum. In the eight cases I have had, the shortest time of 
discharge has been twenty-seven days ; the longest, sixty-three. Hence 
we have a method of getting rid of a tube without a secondary interference. 
When, however, it has been deemed necessary to have it remain until the 
surgeon desires its removal, this has been readily' accomplished by tying 
to the catheter a simple waxed silk ligature, which, brought out through 
the interval between the ends of the duct being repaired, is carried 
through a very small rubber tube reaching from the duct to the smface 
of the body and fastened to an adhesive strip, the small tube covering the 
thread for its protective effect against cutting of tissues by the thread. 
IWien ready to cast off, the anchorage thread is cut at the surface of the 
skin. Within three to seven weeks the catheter passes off through the 
alimentary tract, and the cure is completed.” 

Mr. A. J. Walton’s Method. “ Exposure is gained by an upper right 
pararectal incision. ... It gives an admirable approach and a perfect 
view. . . . The common bile-duct is now laid bare ; if there has been a 
prolonged biliary fistula, the lower end will probably not be discovered ; 
if there is a stricture or carcinoma, this is removed, if possible, so that 
there now remains a condition in which the upper end of the duct is patent, 
but is separated by a rvide gap from the duodenum, making a direct 
implantation impossible. The upper border of the duodenum is now drawn 
upwards and sutured, so that the gap is as far as possible reduced. The 
largest size tube that will enter the cut end of the duct is inserted, and 
sutured in position with plain catgut. A flap is then cut from the anterior 
surface of the duodenum, and is turned dorvnwards. The upper end of 
the resulting opening is .sutured until it is only sufficiently large to admit 
the tube. The tube is then inserted, and the flap turned upwards over it. 
In the upper portion the edges of the flap are sutured around the tube, 
and to the edges of the cut duct ; below they are sutured to the wall of 
* Amt. of Sunj., 1923, bsxviii., 132. 
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I'll ‘’Cl Chol«docbcQtero6tpmy (Ualtoo* mclli d A iull>er tule b 9 
bees fixed to tbe c mmon b )e-ducl and th« duodeoei ‘aousd bae been part > 
rimed bj sutores 



Fro 284 Cboledochenterostomy (Uallons method) The end of the rubber 
tube bae been puerfed n the duodenum 
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the duodenum which forms the structure adjacent to the posterior surface 
of the tube. For safety a small drainage tube is inserted down to the 
junction. 

“ The operation in practice is very simple to perform. A new duct 
can readily be formed of practically any length ; it is lined with mucous 



Fla. 205. Choledochenteiostomy. The il.np has btcn aiouiitl llio 

rubbci tube. 
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Fio. 200 Reconstruction of a bile-duct. 'Xlio pioxiiiial end is duinn into the 
distal end by means of two autuies iiassed as sliown. 

membrane which is impervious to the action of the bile, and being lined 
with such a membrane tvill show no contraction ; the tube passes obliquely 
over the duodenal siu’face, and hence theie will be a well-dehned valvular 
action Owing to the presence of the mucous membiaue lining it is not 
necessary for the tube to remain long in position. It can be sutiin'd m 
place with plain catgut, which is dissolved m a few chiys, and thus them 





CHOLEDOGHECTOMY 


487 


IS little or uo danger of the tube being retained In the ca&es already 
mentioned in which there is an obstruction due to carcinoma or chronic 
pancreatitis, and in which the duct has been opened for exploratory pur 
poses, so that cholecystcnteroatomy becomes a nsky procediue, it is a 
perfectly simple matter to insert tbe tube mto the lateral opening in the 
common duct instead of into tbe cut extremity, and then to reconstruct 
the new duct from the duodenal flap round tbe tube so that there is in 
fact, a new duct entering the lower part of the original one at a slight 
angle ” 

AV AValters,^ after accidentally dividmg dunng cholecystectomy an 
accessory right hepatic duct, successfully inserted it m the open distal end 
of the cystic duct 

Prognosis. The mortality of these difficult operations is naturally 
high and the functional result is not always perfect, for recurrence of 
symptoms and the need of further operation is common W J Mayo ^ 
states 

“ In a penod of tweuty-two years, 104 patients were operated on m 
our clinic for lestoiation of function between tbe hepatic and common 
ducts and the duodenum with a hospital mortality of fifteen The late 
mortality m all the years since the operation was nineteen Twelve of 
these late deaths were due to progressive biliary cirrhosis one to car* 
emoma of the pancreas lour and one half years after operation, and four 
to other causes not connected with the operation Of the remaining 
seventy patients the present condition of sixty three is known fort} five 
are well, seven id fair health, and eleven contmue to have more or loss 
symptoms A study of the operative methods employed in these cases, 
from the standpoint of ultimate reaults, indicates that m any case m 
which a piece of the duct has been accidentally removed, and the injury 
not discovered and repaired at the tune, thus necessitatmg secondary 
reconstruction, direct umon between the stump of the hepatic duct and 
tbe duodenum is the best operation ” 

CHOLEDOCHECTOMY 

Doyen removed a portion of the common bile duct which bad been 
tom across dunng the removal of a stone He pared the frayed edges 
and joined them together over a rubber tube inserted in the duct , tbe 
end of tbe tube should project into tbe duodenum for at least half an mch 
Kebr resected a simple stricture of the duct and joined the latter by suture 
except for an opening m front, into which a tube was inserted for drainage 
iloynihan performed a similar operation for a mabgnant stnctuie, but the 
patient died of recurrence in the portal fissure within three months 

3lr Upcott ® records two cases of caremoma of the ampulla of Vater 
and reviews the htenture He found sixteen recorded resections of the 
tumour including his own case In thirteen the transduodenal route was 
adopted with eight recoveries, andm three a segment of tbe duodenum 
w as reinov ed inth tw o recoveries The following is quoted from Upcott’s 
own accoimt of his operation 

“ Xothing was felt m supraduodenal part of conuuon duct, but at the 
> CoilfeUd Papert of the Vaj/o Clintt, 1923 xv, 209 
* CoUccled Papers of th» Hmjo Cliiuc, 1923, x\, 20.} 

V Inn c>/<bury , 1312,1'n, Ho 
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lower end of the common duct in the posterior wall of the duodenum was 
felt an oval mass the size of a large olive. This was movable^ but could 
not be pushed up above the duodenum, it had a clearly defined outline 
and was of firm consistency, but did not feel as hard as a stone. 

“ The duodenum was mobilised and its anterior wall incised traus- 
versly over the mass, which was then readily projected through the 
anterior incision. It appeared as an oval projection Avith its long axis 
coinciding with that of the duodenum and covered with the mucous 



Fig. 2G7. Choledoohectoniy. A growth 13 shown .it tlic duodenal p.apilla. 

membrane of the posterior Avail. On its most prominent part Avas the 
stretched opening of the ampulla. It Avas readily lifted aAvay from the 
tissues posteriorly. A small cut Avas made into the mass, exposing a pale, 
bile-stained tumour substance (see Fig. 2G7). 

“ The mucous membrane Avas inciseil aiound the tumour, Avhich Avas 
then draAvn foTAvaid and cut aAvay. A quantity o£ turbid mucus escaped 
from the divided end of the common duct. A small, oval, unfaeeted 
stone AA’as removed from the upper end of the common duct. The cut 
edges of the dilated bile-duct AA'erc sutured to the margins of the mucous 
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membrane The cut eud of the ^laoctcstic duct could not be identified 
in the uound, so the lower part of the incision nas not sutured The 
anterior incision in the duodenum was clo&ed by suture Further palpa 
tion of the common duct showed a palpable lymph node a little way abo\ e 
the duodenum and a firm mass of social nodes in the gastrohepatic 
omentum just to the left of the hcpaticocystic confluence The gall 
bladder was drained and the abilomcD clo^d The patient aged 05. 
made a good recovery and rapidly gamed weight ” 

The tumour is generally a slow growmg columnar celled adeno car 
emoma It causes obstruction quite early and usually causes death in this 
way before the lymphatic glands m the portal fissure become infected, 
or dissemination occurs \n eract diagnosis is very rare until the abdo 
men is opened, and even then the tumour may be mistaken for stone 
Cholecystenterostomy may prolong a jiatient's life for a long time up to 
two )ears hut a radical operation should be attempted whenever possible 
This may be done m one or two stages paUiative drainage being done at 
first The commonest method of resection has been well desenbed by 
Mr Upcott (tide awpro) The alternative method is by “ circular resection 
of the duodenum followed either by axial anastomosis or by closure of 
the cut ends and gastro enterostomy The passage of the bile may be 
provided for by unplaatation of the common duct into the bowel or by 
cholecystenterostomy’’ Mr Upcott bebeves" that the simpler operation 
of transduodenal excision will prove the best for most cases of cancer 
of the ampulla If the growth is too extensive to be removed in this 
way a palhative operation will be preferable to the formidable resection 
advocated by Kausch ” ^ 

CHOLECYSTGASTROSTOMY 

In this operation a communication is mode between the gall bladder and 
the stomach Formerly the gall bladder was anastomosed to the duo 
denum, jejunum or transverse colon, but it is easier and safer to divert 
the bile into the stomach, where it does little, if any, hann * On the 
other hand, joining the gall bladder to the duodenum may be very difficult 
owing to adhesions, and there is some danger of duodenal obstruction or 
fistula Kinkmg with severe vomiting sometimes followed the anasto- 
mosis of the gall bladder to the jejunimi When the bile is diverted into 
the colon any digestive value it may possess is lost and mfection of the 
gall bladder and bile ducts is bkely from the contents of the colon 

For these reasons I prefer to join the gall bladder to the stomach and 
have found the results much better 

Indxcations (1) Irremediable obstruction of the common duct, due 
to calculus, cicatricial coutrociion or growth of the duct The operation 
should be rarely required for calculous obstruction, for it is much better to 
remove the stones if possible In some cases this may not be practicable 
or the condition of the patient may make the attempt inadvisable 
Leaving the stones may lead to suppurative cholangitis or to the develop- 
ment of mahgnant disease 

(2) Irremovable obstruction of the cystic duct with mucocele or 
mucous fistula, where cholecystectomy is impracticable 
* Ztni S Chir , 1W)9, xsxvi, 1352 

■ Pener, quoted hj Moyiultui, Abdcmtnal Ogerattoai, 1918, 3rd edition, u, 333 
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(3) Persistent biliary fistula after operation on tbe gall-bladder or due 
to stricture or occlusion of tbe common duct. In such cases this operation 
is often easier and safer than making an attempt to restore the natuial 
passages. 

(4) Chronic pancreatitis with jaundice from compression of the 
common bile-duct. Por this condition the operation is very successful. 

(5) Malignant disease about the head of the pancreas, occluding the 
common duct and giving rise to jaundice, itching, etc. Irremovable 
growth of the common duct or ampulla of Vater may be added. In such 
cases cholecystgastrostomy must involve increased risk. Haemorrhage 
and imperfect repair are the chief dangers, the first especially so, but witli 
early operation these dangers are not so great. 



Fia. 268. Cholecystduodenostomy. 


(6) Injuries, especially division, of the common bile-duct, when tlie 
natural channel cannot be restored. 

Operation. A vertical right paramedian irrcision is made in the 
epigastrium, close to the middle line, so as to avoid bleeding — an iniportaiit 
point in these cases. Packs are carefully placed and a lumbar cushion is 
used The gall-bladder, when distended, is first emptied by aspiration 
and then joined to the stomach with the aid of curved clamp forceps 
and two continuous sutures, as in the operation of gastro-jejunostoiny 
(see Fig 269). The opening into the stomach is made on the anterior wall, 
wo inches from the pylorus, so that the latter may not be interfered with 
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in any nay Tbe aperture should he made at least an inch long Fine 
catgut 13 tbe best material for both sutures The clamps are removed as 
soon as the deep suture is completed — the gastric one first — for this makes 
it easier to complete the serous suture, especially when the gall bladder 
IS small, adherent or deeply placed 

Objections to tlie Operation For suitable cases it is a splendid opera 
tion, but 

(1) It has often been adopted when the cause of obstruction should 
have been removed and a cure obtained instead of mere palliation 

(2) Another objection, though only proved by a few cases is that of 
septic infection of the ducts and liver from the stomach or intestine 
There is levs nsk oi infettion whtii the fistula is made into the stomach 

(3) A.fter this operation the bile is diverted through the cystic duct 



Flo 2C9 ChpIecjsIgastrostoiDj Tbe gkll bladijer is joined to tbe stomach well 
to the left of the pjlorua 

aud gall bladder into the stomach The gaU bladder takes on itself the 
fimetion of the common duct, and the common duct, remainmg patulous 
at its upper end receives a certam amouat of bile which stagnates under 
conditions which favour its crystallisation, especially if, as is often the 
case, the common duct is unhealthy 

TREATMENT OF BILIARY FISTULA 
Bihiry fistula may be either (a) extemal or (0) internal They may 
also be either spontaneous or post operative 

(a) External or Cutaneous Biliary Fistula is generally due to some 
obstruction to the biliary passages by impacted stone, stricture, valve 
formation either congemtal or post operative, innocent or mahgnant 
growths of the bile duct or growths pressmg upon it Sometimes a fistula 
IS due to an error of techmque doling an operation , for mstance, a short 
gall bladder fixed to the parietal wound may by traction kmk the junction 
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of the hepatic and common ducts, with the result that all the bile is 
diverted through the gall-bladder to the surface. 

Biliary fistulse are much rarer than they were some years ago, when 
stones were more commonly left in the common duct. The same is true of 
biliary or mucous fistulse due to stone or other intermittent or permanent 
obstructions of the cystic duct or neck of the gall-bladder. Similarly the 
far more frequent choice of cholecystectomy instead of cholecystostomy 
has greatly reduced the number of biliary fistulse. D. C. Balfour and 
J. W. Boss ^ point out that biliary fistulse are preventable because they 
are largely due to “ surgical inexperience, inadequate exposure, hurried 
operation, incomplete or careless exploration, failure to remove the gall- 
bladder, accidental injuries to the ducts and unintelligent use of drainage.” 

Indications for Operation. Although a biliary or even a mucous fistula 
is very annoying it may continue for many months or even years without 
doing much harm ; but if all the bile is lost, the patient ultimately becomes 
anaemic and may even bleed from the gums and elsewhere and, as there is 
little hope of spontaneous closure in these cases, an operation is indicated 
after six weeks. If some bile reaches the bowel there is more hope in 
waiting. Attacks of colic with fever indicate early operation. 

Operation. Sometimes syringing through the fistula may dislodge a 
stone and cure the fistula, but as a rule- the abdomen has to be opened 
internal to the fistula and the biliary apparatus thoroughly explored. 
Any obstruction found is removed if possible. Failing this the gall- 
bladder is detached from the parietes and anastomosed to the duodenum, 
stomach or, in some cases, to the colon. In some cases of kinicing follow- 
ing operation it is best to remove the gall-bladder after proving the way 
clear by passing a probe along the common duct into the duodenum. A 
biliary fistula following cholecystectomy, with injury of the conunon 
bile-duct, common hepatic or right hepatic duct, may be extremely 
difficult to cure, especially as dense adhesions and stricture are apt to 
follow. Great care is necessary to avoid these injmies, but if they occur 
they should be recognised and treated at the time of the primary opera- 
tion or very soon afterwards if the condition of the patient does not allow 
the necessary prolongation of the operation. It is much easier to find and 
to close accidental wormds of the ducts at this time, before suppuration 
and adhesions obscure the view and cause secondary deformities, which 
are very difficult to correct. Sometimes a biliary fistula, following 
operation, closes spontaneously after many months, so that, if any bile 
reaches the intestine it is often wise to wait for some six months, especially 
if the cause of the leak is uncertain and the general health is not deterio- 
rating. When a mucous fistula persists, cholecystectomy is indicated or, 
failing this, the mucosa may be shelled out from a mass of adhesions, or a 
stone in the cystic duct may be removed. 

The following case, operated upon by one of us (E. P. E.), illustrates 
some of the difficulties that may be met : 

“Stone Impacted in Polypoid Duodenal Papilla : Cholecystostomy: ? Pancreatic 
Growth : Biliary Fistula : Cholecystectomy : Choledochotomy : Recovery, 'ite 
patient, a medical man aged G7, kindly 'wrote the following account of his symptora-s : 

'' Family History. Father never ill until age of 65, when ho had a severe illness, 
at first thought malignant, but was no doubt due to gall-bladder. Ho was not 

* Collected Papers of the Mayo Clinic, 1921, xiii, 170. 
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jaun IiLcd I n student at tho tune examined ^cea for gall stones but found none 
Ho completely recovered for seven jeai* and then after a long walk dicdofhasmor 
rbago from the stomach in twelve hours I was then abroad Fathers brother a 
healtJjy man w as treated for gall stones at the age of 4o Recovered and died at 74 
Slothcr died at 85 

Ptrsoj nl IJtslory Bom 1852 never robust but seldom laid up llal typhoid 
badly m Argentina at tho 8^,0 of 20 an 1 lualana badly m Persian Gulf at age of 24 
Came home and malaria disappeared Alusas hied s moderate life 

Risloiy of Present lUntss About five and a half years ago after about twenty 
four hours dull pain in the back I became slightly jaundiced which lasted a few 
days I bad about two similar attacks in foor years up to March 1918 During 
this night tMatch Slst IQIS) I awoke at 1 30 with a strong ngor lasting twenty 
nunutes No pain reseml led malana but without subsequent sweatmg Tho day 
Ihkd telkec>uiA mal&.’naanldistfiva&wt yatte ha&k. ShglAly yauasdawd 
nest day which went olf in four days time Dav after attack motored twenty one 
miles and sat on Recruiting Board Got home very yieak in afternoon, \rent again 
nest day hut could scarcely eat my lunch Kept on (he same for five days but then 
awoke in the night with severe ngor and high temperature f 104“ or 10u“) Staved in 
bed tlirco dava, and symptoms including jaundice gradually subsided but felt very 
weak, hor some months heforo (bis attack woa conscious of tenderness over gall 
bladder which was always improved by doses of castor oil even before bowels 
responded Weight (stnppod) lifter attack Set about throe of four years before 
about 10 st ^^ent mto a nursing lome July 1916 Had a ngor tho first night 
there and about every sis days Has operated on after aliout three weeks anl 
three Email gall stones removed I noticed that tho first two motions after operation 
contained bile but no bile in tl e subsequent motions Came home about a month 
after the operation. Nearly all bilo came through sinus in wound and I wss slow 
in picking up strength Had three or four loose motions every day with rayenous 
appetite for the six months until tbo second operation There vias occasionally a 
streak of darker colour m the almost uniformly pale motions 

^tcoiid OpercUon I s.aw the patient for (be first time in January IJIO At the 
first operation the pancreas had been Urd and malignant disease was feared but 
tl 0 ] aticnt a general condition unproved and be put on some weight during the next 
SIX months but Ins biliary fistula became very irkMOie When 1 saw him ail the bile 
cscajied at the biliary fistula and the patient was stiU thin ai Q in a bad state of 
Dutntion He was vailing to undertake any nsk in order to get nd of the fistula 
The lips of the fistula were separated and clamped to avoid spiUingo! bde infecting 
the wound and also to maiutain (be pressure inaido the ducts Koebers incision 
was adopted a vertical incision had been used at tho first operation. The gall 
bladder was very large the common bile duct was distended no stone could be felt 
at first but later on feeling the thud part of the duodenum a large atone was felt 
evidently at the end of a very moeb elongated bile duct or pedunculated papilla 
\V itli “onie difficulty the pedunculated part of the duct n as steadied wath one hand 
while tho stone wi» squeezed back into the duct walh the other In this wav the 
need of opening the duodenum was avoided and the stone then extracted from tbo 
first part of the common duct In order to avoid recurrence the ducts having been 
proy ^ to be clear the gall bladder was removed and the common bile duct drained 
The stone was the size of a filbert The patient wrote on March 1 1920 stating 
that 

S nco my second operation there has been no looseness of bowels and tho 
appetite became very moderate The motions ore always uniformly stained dark 
brown with bile Unless the gall bladder has some beneficial secretion of Us own — 

I have only heard of mucus — 1 think we sbo ild be better without it 
Prostatectomy was performed later and bo waa very w ell in 1920 

Balfour and Ross ^ reviewed 166 cases of biliary fctul® seen in the 
Majo Cbnic between 1909 and 1920 Tenpcrcent of these patients died 
as a result of attempts to cure ibe folnda , thef deaths occuned chiefly in 
the cases of division or stricture of the common or hepatic duct 

* Loe aaprscft 
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(6) Internal Biliary Fistxilse may form between tbe gall-bladder or 
bile ducts and any neighbouring or even distant hollow viscus when the 
gall-bladder is either abnormally placed or greatly dilated. Nearly 
always fistidie are the results of inflammation with adhesions and ulcera- 
tion due to gall-stones, although occasionally they may be due to malignant 
disease or operation. 

The commonest internal fistulse are between the gall-bladder or 
common bile duct and the duodenum, stomach or colon. Often they do 
not call for interference, for they either heal spontaneously after the stone 
has passed, or they cause no serious harm. For instance, an old lady had 
a fistida between the gall-bladder and the colon discharging most of the 
bile unaltered by the anus, sometimes without any admixture of faeces. 
After three months the fistula closed spontaneously. The stone which 
probably caused the fistula was never noticed in the faeces. 

When a fistula is discovered during an operation, and if it interfere 
with a satisfactory examuiation or treatment of the biliary apparatus, 
the adherent viscera should be detached, the edges pared and each opening 
closed with two continuous sutures in the usual way ; but before doing 
this it must be clear that the bile can reach the bowel through the natural 
passage. 



CILVPTER XXII 

OPERATIONS ON THE PANCREAS 

INTRODUCTION 

For a knowledge oi these diseases we are largely indebted to Senii, Fitz 
Ojne, Alikubcz ^ Ala) o Robson,* Dea\ er * Archibald * and Mann * who ha\ c 
done bnlhant work in establishing the diagnosis and treatment of diseases 
of the pancreas upon a sound basis Placed deeply in the abdomen and 
surrounded by structures of great ini]iottancc this organ was long con 
sidered to be bejond the reach of surgery but more accurate knowledge 
of the pathology of the pancreas and of the special surgical principles 
which must be observed to attain success in this branch of surgery, has 
already done much to change our views and recent results show that the 
future IS full of promise 

AVe owe much to Professor Mikulicz for pointing out the best ways of 
dealing with the peculiar dangers and dilhculties which attend operations 
upon the pancreas 

Difficulties and Dangers and the Methods ol meeting them, (n) Diag- 
nosis The position of the pancreas makes it very difficult for us to fed 
and recognise any enlargement of it unless the patient is very thin or the 
abdominal wall relaxed under the influence of an an.cstbetic 

The functions of the oigan are not influenced very much until the 
(bsease is too advanced or eTteosive for successful surgical treatment to 
be undertaken S>st<matic examinations of the unne* and of the foices 
provide us with oarber indications of functional changes and enable us to 
arrive at a diagnosis or to explore earlier than heretofore Until recently 
wounds and contusions of the pancreas vrerc more serious than those of 
any other abdominal organ The chief reasons for the high mortality 
were (o) the low condition of the patient at the time of the operation, 
owmg to delay in diagnosis, (6) htEmorrhage and the difficulty of 
arresting it , (c) escape of pancreatic secretion into the peritoneum , 
(<?) concoimtant in]urics 

(6) Hccmcrrhaijc The pancreas is friable and its vessels thin walled 
aud very numerous, so that it is difficult to stop bleeding from it It is 
impossible to catch the individual blood vessels with artery forceps in the 
usual way and ligatures often do not hold but tear through the delicate 
tissues and blood \ csscls It is best to suture any wounds or lacerations 
with stout catgut, which must take a good bite and must not pierce the 
ducts or be drawn too tightly Gauze packing is usuallj successful 
Haemorrhage is not only senous m itself, but the blood also forms vnth the 
pancreatic ]uice an excellent culture medium for bacteria 

‘ Inn o/iSurt; . 1903, ssxTiii. t 

* HunUnan Lectuies, La»etl, laOl. i, 773, S45 and Oil 

* Surgery of iKt Upper tUomen, 2nd £d 

* Surg.Ogn and 06a<el . 1919 XXTIU 529 

* 4>ner Joura Phgstol , 1918 sir, 572 

I OtBuzudge, Lantet, 1994, i, 782 
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(c) Escape of Pancreatic Juice and exudation from the injured and 
inflamed gland into the peritoneal cavity is a very serious catastrophe, 
which almost inevitably leads to peritonitis, whether the contaniinating 
fluid is originally infective or not. The pancreas is very easily infected 
from the common bile duct, which often contains infective material . 
owing to the obstruction at the ampulla of Vater, which is frequently 
the cause of the pancreatic disease. Every effort must therefore be 
made to prevent any leakage of the pancreatic exudate into the peritoneal 
cavity. This can be done by providing free anterior drainage or, in some 
cases, by suturing the peritoneum over the pancreas and establishing 
posterior drainage. It is dangerous to let the fluid escape and burrow in 
the retro-peritoneal tissues for infective cellulitis may result. Moreover, 
the pancreatic juice dissolves the clots in and around the severed blood- 
vessels and restarts hiemorrhage. It is essential, therefore, to drain away 
the fluids from the injmed or diseased pancreas and failure to do this has 
almost always led to disaster. 

The danger of wounding the pancreas during operations is shown by 
the fact that many years ago out of 30 resections of the stomach in which 
the pancreas was wounded cither accidentally or intentionally the mor- 
tality was 70 per cent., whereas the death-rate of 91 resections without any 
injury of the pancreas was 27‘5 per cent. The difference could not be 
entirely or even chiefly due to the more extensive or later disease, for the 
deaths mostly occurred not from shock, but from peritonitis, ^vhich was 
doubtless due to the escape of pancreatic secretions into the peritoneum 
(Mikulicz). 

Various Methods of approaching the Pancreas. There are several 


ways of reaching this deeply placed organ, and they may be conveniently 
tlivided into anterior and posterior. 

The anterior route allows a far more thorough e.xploration, but the 
posterior provides the best drainage in some cases and carries less rislc of 
peritoneal infection from escaping pancreatic secretions. 

The Anterior Route. The abdomen having been opened in the middle 
line between the umbilicus and the ensiform cartilage there arc several 
ways of exposing the pancreas. Often the surgeon has no choice, for a 
swelling, such as a cyst or abscess, has already approached the surface 
either below or above the stomach, and the surgeon should then abide 
by nature’s decision. When little or no swelling exists much may depend 
upon the mobility and position of the stomach. 

(а) Through the gastro-colic ligament {see Fig. 270). This should be 
picked up and incised below the greater curvature and the vascular 
arch that lies beneath it. Ihe lesser sac having been opened, the anterior 
surface of the pancreas can be examined after displacing the stomach 
\ipwards. 

(б) Through the gastro-hepatic omentum. A transverse incision is made 
through this membrane, where it is thin above the vascular arch, and 
to the left of Its thick right border which includes the portal vein, hepatic 
artery and common bile duct. When the stomach is drawn dowmrard, 
the pancreas can he explored with ea.se. 


(c) Through the transverse mesocolon after disidacing the colon upwards 
as m ga.stro-je]«nostomy. This method does not give such a good view 
or .so direct an approach and, lastly, it is unfortunately placed for estab- 
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movable, was brought to the parietal peritoneum after replacing the 
sutured stomach. In such a case it would be far better as aspirate the 
evst below or above the stomach, and then to bring the lax cyst wall to 
the surface or, failing this, to fix a tube in it with a purse-string suture. 

The Posterior Eoute. Either an oblique or a vertical incision may 
be made in the left loin. The vertical incision should be parallel and a 
little external to the outer border of the erector spinas, as advised by 
IMr. Cathcart. An oblique incision closely resembling the one employed 
in nephrolithotomy may be used. 

INJURIES 

The pancreas is not often injured because of its deep and protected 
position, but when it is damaged, either from contusion or penetration, 
other organs are very frequently affected at the same time. 

AMien the abdomen is explored, under these circumstances, pancreatic 
lesions are very apt to be overlooked, with fatal consequences. It is 
important, therefore, to examine this organ before completing all 
explorations for injuries of the upper abdomen. 

Apart from wounds, it will be a rare event for a correct diagnosis to 
be arrived at before the abdomen is opened for signs of internal haemor- 
rhage. abdominal tenderness and rigidity indicating peritoneal irritation 
of uncertain cause, but demanding immediate attention. In a few cases 
a swelling may appear in the epigastrium, and occasionally there is 
glycosuria. 

When an injury of the pancreas is suspected the abdomen should be 
explored through an incision at or near the middle line, so that the other 
viscera may be examined also. Blood may ooze from the lesser sac of 
peritoneunr or areas of fat necrosis may draw the attention of the surgeon 
to the pancreas, which he may then find to be enlarged from haemorrhage. 

The gland may be approached either through the gastro-colic ligament, 
small omentum or transverse mesocolon. 

Hiemorrhage must be arrested by sutures, ligatures or gauze packing, 
and free drainage must be established either anteriorly, posteriorly or 
both ways. When the peritoneum can be sewn over the damaged organ 
this should be done, but this does not aboli.sh the need of drainage, at least 
through the loin. 

In eases of wouucLs from behind, it is only necessary to explore the 
abdomen when signs and symptoms of penetration of the peritoneum 
manifest themselves ; but the patient should be carefully watched, so 
that abdominal section can be undertaken immediately if any indications 
ari.se. 

(Jnnshot wounds are generally penetrating and inflict injuries upon 
neighbouring organs, such as the stomach, colon or small intestine. They 
were nearly always fatal dviring the Great War. 

Mikuhcz collected io cases of injury of the pancreas, 21 penetrating 
tUul il subcutautiou.s lesions. Of the former 12 were gunshot wounds 
of which .0 were treated by operation, with 2 recoveries ; 7 were not 
op.-rated upon, and all of these died. 

Out of 9 .itab wounds only 2 penetrated the peritoneum ; no drainage 
was employed m one of these, who died ; the other recovered notwith- 
standing multiple intestinal perforations. 
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^U1 ol tlio 7 >tli retro peritoneal stab wounds recovered, but m several 
of these the gland had prolapsed into the wound without being seriously 
damaged 

In some cases the tail may be resected after ligation or suture of the 
gland neat the hue of section to prevent haimorrhage 

Out of 24 subcutaneous injuries no operation was undertaken m 13 , 
all of these patients died but as death was the means of the discovery of 
the lesions, it is probable that i>ome patients recover from slight sub- 
cutaneous injuries Of 11 treated by operation 7 recovered 

It 13 significant that out of 12 operations for various injuries drainage 
was emplojed lu 8, with 6 recoveries, and that the 4 cases in which 
drainage was not considered accessary ended fatally 

Dreifuss^ reports a successful operation for rupture of the pancreas 
and mentions 23 recorded cases with 16 operations and II cuns, and 7 
cases not submitted to operation, all fatal 

Dr Itandall * successfully operated on a man xt 43, v ho had been injured m the 
epigostnum b} the pole of a ran uhich jammed him agaui»tAStatiot»r} van The 
operation uaa undertaken six hours after the injurj, on account of gravity of the 
collapse the site of injury and dulness in the right fianh The abdomen uas opened 
above the utubibeua and much clotted and fluid blood vm removed A large tear 
uu found in the small omeotmn and another ui the posterior wall of the lesser sac, 
through u luch a laceration t\i o inches long was itiscovered in the body ol the pancreas, 
and the aorta was felt m the floor of the vvouod, uhicb was sutured with four silk 
stitches There vi as not much trouble from luc(norrha,ze Drainage w as established, 
■ind the peritoneal cavnlv cleatued and irrigated The man ultimately reoovcrecl 
Lompletelr, although he had troublesome mcoUl sjiuptomsfor a time and developed 
a ventral hernia at the site of drainage 

ACUTE HiEMORRHAGIC PANCREATITIS; ACUTE 
GANGRENOUS PANCREATITIS 
This IS an acute mflamma tion of the pancreas, usually associated 
iv'ith and sometimes ansmg from profuse interstitial fuemorrhage, and 
either terminating fatally m a few days or subsiding into subacute or 
chrome pancreatitis Sometimes suppuration or even extensive gangrene 
of the pancreas may occur Often there is a history of gall stones and, 
in some, stones are actually found impacted low in the common duct at 
the time of the operation or upon post-mortem examination Sir Hugh 
Rigby and Lieut Colonel Kevns, I JI S have each pubbshed a case of 
pincicatitis in which a round worm was found m the pancreatic duct 
Deaver^ believes that acute pancreatitis is due to direct lymphatic 
infection from the gall bladder 

The first accurate account of this rare disease was given by Fitz ® 
Since then a number of cases have been recorded by various observers 
The chief symptoms, as summarised by Fitz, are “ sudden, severe, 
often intense epigastric p3in,witboutobvioua cause, inmost cases followed 
by nausea, vomiting, sensitiveness, and tympamtic, but sometimes dull, 
8v\ ellmg of the epigastrium There is prostration, often extreme, frequent 
collapse, low fever and a feeble, slow at first but soou quickemng, pulse 

' Remain* Mtd rKovember IS, 1008 

* Lancet, 1903. i. 201 

* Bnt Joarn 1923, x, 419, 431 

* Journ Antr ilcd .July 18, 1921 

* .Vcu> 1 ork Med Bteord, 1^0 
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Obstinate constipation for several days is tb.e rule, but diarrlicea some- 
times occurs. If the case does not end fatally in the course of a few 
days, recovery is possible, or a recurrence of the symptoms in a milder 
form takes place, and the characteristics of a subacute peritonitis are 
developed.” 

Cyanosis of the face with a general lividity is also a striking sign, and 
this is associated with noisy, hitrried and difficult breathing. Slight 
jaundice is sometimes seen, and often there is impaired resonance from 
effiision in the flanlcs. Vomiting is an early symptom. Deep tenderness 
and rigidity in the epigastrium are very suggestive. In many cases there 
is an excess of diastase in the urine and, in a few, transient glycosmla is 
noticed. Sir Gilbert Barling,^ however, has shown that the islands of 
Laugerhans are not often seriously damaged. 

At first very few cases were correctly diagnosed, the majority, as 
will be readily understood by consideration of the above-mentioned 
symptoms, having been thought to be biliary colic, acute peritouitis 
(especially that due to perforation of a gastric ulcer), appendicitis or acute 
intestinal obstruction, usually the latter. But the symptoms are so 
characteristic that an early and correct diagnosis should be made in 
nearly every case. 

Occasionally the presence of an epigastric tumour has materially 
aided the diagnosis ; such cases have been recorded by Thayer,^ Pitt,‘^ and 
others. In Thayer’s case, abdominal section revealed the presence of 
an abscess in connection with the pancreas, drainage of which resulted 
in recovery. In Neniion Pitt’s case, the tumour was chiefly due to blood 
effusion in and around the pancreas. 

Operation. A right paramedian incision is made in the epigastrimn, 
the rectus being displaced outwards. Should a laparotomy be performed 
on a patient supposed to be suffering from acute intestinal obstruction 
or acute peritonitis with a negative result, the possibility of acute pan- 
creatitis must be considered. The follovmig points will be foimd useful 
under such circumstauces ; 

(1) Fat necrosis may be present. This occurs in the form of small 
patches, circular or oval in shape, and of an opaque white or yellow 
appearance, scattered about the fat over the pancreas, the omentiun 
and the mesentery. If, on careful inspection with a good light, evidence 
of fat necrosis is foimd, it may be inferred that some serious lesion of 
the pancreas is present. Absence of fat necrosis, on the other hand, 
does not exclude the possibility of acute pancreatitis. 

(2) Peculiar blood-stained fluid is found within the abdominal cavity 
or may be seen through the gastro-colic omentum. 

(:i) Sivelliiuj of the pancreas on paljmtion. This may be due to in- 
ilamni.itory exudation, blood effusions or a collection of pus. In order 
to examine the pancreas, it must be approached either through the small 
or great omentum, whichever is found to be the more convenient ; 
g.-ncrally the incision is made in a bloodless area of the gastro-colic 
bgament. It is then found to be greatly swollen, soft and of a purpli.sh 
colour. '■ 


* ISrit. iltd. Journ., lOS."}, i, 705. 

’ -Imer. Juurn. of Mtd. Hci., cx. 

^ Clin. .S'oe. Trans., 1890, iixii, 71. 
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The iwntontal and fibrous co>^nn^ of the swollen gland are incised 
m the direction of its long axis with due regard to the large blood vessels 
Effusions and clots are mopped away and haemorrhage is arrested by 
ligatures, sutures and, if necessary, by packing intha long stnp of gauze 
The edges of the incision m the omentum ate sewn to the parietal pen 
toncum, and free dramage of the lesser sac is estabbshed with lai^e rubber 
tubes, around which the panetal wound is closed In all cases a gauze 
roll IS passed down into the pelvis to mop up the effusion there, while 
the pancreas is examined If necessary the pelvis is dramed with a tube 
mscited through a stab wound abo\e the pubis 

Majo Robaon recommends that the gallbladder and bile ducts be 
exammed aud that if a calculus be discovered at the ampulla it should be 
lemoved if the patient s condition allow or if not, that a cholecystostomy 
be performed, with the object of providing a \ent for the retained and 
infective contents of the bihary and pancreatic ducts Deaver also 
supports this view, and he drains the common bile duct directly if the 
cystic duct IS obstructed or the gaU bladder is not available 

Opie and Jlajo Robson have shown that regurgitation of septic bile 
into the pancreas is at least a common cause of acute pancreatitis But 
the condition of the patient is rarely such as to allow any radical operation, 
such as cholec}'stectomy and it cannot be said that even cholecystostomy 
IS necessary for recovery although it may contribute towards it, if done 
without unduly prolonging the operation Cholecystostomy should bo 
performed if the gall bladder is inffamed or contains stones, but radical 
operations are best deferred until the patient has recovered from fus 
acute peni 

Owing to the extremely senoua condition that the patient is usually 
in, every possible precaution must be taken to avoid shock, and the 
operation itself must be performed as rapidly as possible It is necessary 
to contmue dramage of the lesser sac for many days or even weeks m bad 
or late cases, for sloughs gradually separate and repeatedly escape so that, 
if the wound is allowed to close too soon, it may have to be reopened 
again to let out pus and sloughs The discharges are often very imtatmg 
therefore the skin must be protected by sterilised vaselme which, unhke 
the oils aud fats m many ointments, is not digested by the escaping 
pancreatic juice 

Tor a long time acute pancreatitis was regarded as inevitably fatal, 
so that when it was discovered durmg an exploration no attempt was 
made to deal with the pancreas directly In some cases, however, 
jiCTitonoal dramage alone was attended with success 

Dr ifu^pratt* was the first to treat this disease rationally on Dec 2, 
11)02, and his surgical instinct and courage were rew arded by the recov cry 
of the patient 

llto patient n as a m ouan, 40 ) ears ol age, w bo, alter years of abdominal suffering, 
was euddeulv seucU with severe pain m the abdomen, attended by collapse anil 
pcfbistcnt vomiting Laparotomy was performed withm twenty four hours, and n 
swollen, tense, and purple pancreas dismmd \ free mcision was made into its 
head arid free li2‘morrbago followed, but this was checked after some ti-oubic, a gauze 
dram was inserted, and the patient rapidly recovered 

Dr ^luipratt and Dr Ranua}. StU dosm , 1004, i. 304 
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Dr. Porter, of Boston, soon afterwards operated successfully upon the 
same lines on Feb. 17, 1903.^ 

Interesting cases are recorded by Judd,“ Eansoboff ^ and Deaver. 
Prognosis. Without operation the chances of recovery are very small, 
but with earhj operation there is a fair prospect of recovery. Korte ^ 
found that of 21 cases operated upon before the stage of necrosis 16 
recovered, whereas out of 13 cases with necrosis of the pancreas only 
2 recovered. 

^likidicz analysed the records of 76 cases of operations for acute 
pancreatitis, of 37 of these in which the pancreas itself was involved 
in the operative interference, 25 recovered. Of 41 where the pancreas 
was not tackled, 4 recovered \vith peritoneal drainage, and after csecos- 
tomy for paralytic distension in one case (Henle). 

Sir H. J. Waring® and H. E. Griffiths recorded 15 cases treated during 
the last ten years, with 7 recoveries. Dreesman analyses 118 reported 
cases treated by operations with a mortality of 55 per cent., and of 40 cases 
treated by tamponade of the pancreas only 20 per cent. died. 

If all the cases were published the residts would not be so favourable, 
but every recovery means a life saved, for few, if any, patients ever recover 
sjjontaneously from acute pancreatitis. 

It has been suggested that the operation should be deferred rmtil 
the subacute stage of the disease, but this is inadvisable, for the large 
majority of the patients, if untreated, die in the acute stage, and only 
tlu' milder cases ever reach the more favourable subacute stage of 
suppuration. 

SUBACUTE PANCREATITIS 

Here the inflammation is less acute from its commencement, and 
the patient survives long enough for suppmution or gangrene to occur. 
The abscess may burst into the stomach, colon, duodenum or peritoneum, 
or it may reach or bidge forwards into the epigastrium or lunbilical 
region, or backwards into the loin generally on the left side. 

Spontaneous recovery may occasionally occur from rupture into the 
alimentary canal or upon the surface but, if the condition is not treated 
surgically, death usually occurs from septiccemia, subdiaphragmatic 
abscess, wasting or pulmonary complications. 

Operation. The abscess may bulge forwards either below or above 
the stomach, and therefore it may be approached through either the 
gastro-colic ligament or the small omentum (Fig. 270), the most direct 
route being selected in each case, after carefully protecting the peritoneum 
Ijy gau/.e packing. Drainage is established by means of a large rubber 
tube containing a wick of rubber tissue. The wound is then partly 
closed. 

Mayo Robson ‘ recommended a vertical posterior incision in the left 
co.-.to-verti'bral angle for this purpose, which is certainly more favourably 
placed for the purposes of drainage ; great care, however, must be 

‘ -Uikulic/., loc. dupni cit, 

- .1(111. of Surtj., December, 1909. 

’ Ibid., .M:iy, 1910. 

• Journ. .imer. Med. Asioc., .May 28, 1910. 

' .1(1(1. of Surrj., 1912, Iv. 23. 

‘ lirit. Journ. Sary., 1924, xi, 470. 

’ lir J. Mai. Journ., Ma.y 11, 1901. 
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exercised in carrjToig out tins plan in \iew of the important structures 
which might be injured This plan is especially smtable for large collec- 
tions *Vfter incismg the muscles, dressing forceps are passed forivards 
into the abacess after Hilton’s method 

If the surgeon has not opened the abscess in front, he can then dispense 
with anterior drainage and close the wound completely so as to a\oid the 
nslv of % entral hernia 

a rule anterior drainage will be both necessary and sufficient, and 
there is little risk of contaminating the pentoneimi if care be taken to 
pack around before opemng the ab&ccss 

Either immediately or later, characteristic grey or greyish black 
sloughs of the pancreas may como away, as m a case that I saw imJer the 
care of the late L A Ouun Thispaticnt, a middle aged stout woman, 
had suSeted such agonising pain m the epigastrium and right hypochon 
drium that she had acquired the morphia habit In the last attack a 
\ Ague s\\ ellmg appeared above the umbilicus aud to the right of the middle 
bne, \ omiting became \ ety troublesome and constipation almost complete 
The abscess was opened through the right rectus muscle and gastro colic 
bgament This gai-e immediate rebef aud the patient gradually made a 
complete recovery 

In one case Mayo Robson performed a gastro jejunostomy successfully 
after an abscess bad burst into the stomach and continued to discharge 
Its foul contents into the latter 

He recorded 7 operations with 5 recoveries and collected 7 others with 
4 recovenes Two of his 5 patients who recovered from the operation 
(lied hter, one after a few weeks from pulmonary compbcations and 
the other from exhaustion and wastmg after a few months 

CHRONIC PANCREATITIS 

Biedel first pointed out the relation of this condition to cholelithiasis, 
but to Mayo Robson belongs the credit of defimng and drawing the atten 
tion of the profession to this important subject * In many cases, chrome 
pancreatitis is secondary to cholecystitis or to impaction of a calculus 
withm the ampulla of Vater or in the lower part of the common bile duct 
or the pancreatic duct But when an operation is undertaken the calculus 
may have already sloughed out or passed on into the duodenum or may 
not be discovered lu other cases the condition is due to an infection 
either ascendmg from the bowel or carried through the blood or lymphatic 
vessels Occasionally syphihs of the pancreas causes similar symptoms 
The result is a chronic interstitial and parenchymatous mflammatioa 
which usually and chiefly concerns the head of the pancreas which 
becomes enlarged and hard so that it closely resembles malignant disease, 
for w hieh it has been very frequently mistaken during exploratory opera 
tious for jaundice aud other signs of obstruction of the common bile duct , 
under these circumstances cholecystostomy has been performed and the 
patient has recovered, much to the surprise of all concerned 

If left too long untreated, the patient may die of obstructive jaundice 
or rapid emaciation with ansemia Long continued obstruction to the 
flow of pancreatic juice may result in such an amount of destruction of the 
1 Loe Mipmeii' 
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paucveatic tissue as to lead to diabetes, and similarly the liver may 
become cirrhotic fi'om obstruction to the biliary flow. Diarrhoea wi h 
fatty and offensive stools is common, and trypsin may be absent from 

the fieces. . 

Treatment. A thorough exploration should be undertaken and the 
jjresence or absence of any calculous obstruction of the bile or pancreatic 
tluct ascertained, especial attention being paid to the ampullary 
region. 

Any calculus that may be discovered is removed and this may be 
enough in some cases, but if there be much sclerosis of the pancreas or 
if no calculus be discovered, free drainage of the infective contents of 
the pancreatic and bile ducts must be established by performing chole- 
cystostomy, cholecystgastrostomy or, if the cystic duct be obstructed, the 
common bile duct must be drained. 

Cholecystostomy is easier and a little safer than cholecystgastrostomy, 
but a biliary fistula should be avoided if possible ; cholecystenterostomy 
is neither so easy nor so safe as cholecystgastrostomy. When the gall- 
bladder is unliealthy it is better to remove it and to drain the common 
bile duct. The tube used for this purpose may be passed down into the 
duodenum to dilate the lower part of the duct, side holes being made in 
the tube to drain the bile. 

It is almost impossible to distinguish carcinoma of the pancreas from 
chronic pancreatitis even when the abdomen is opened, therefore it is wise 
to give the patient the benefit of the doubt and to perform cholecyst- 
gastrostomy or, if he is very ill, cholecystostomy. Some fifteen years ago 
I performed cholesystentcrostomy upon six patients suffering from chronic 
jaundice. Tliree of these were well several years after the operation. The 
other three died of growth within a year. My late house-surgeon. Major 
G. Y. Thomson, I.M.S., published an account of them with interesting 
comments.^ 

One of these cases of chronic pancreatitis is worth quoting in full. 

man, aged 35, admitted on February 10, 1908, for pain in the upper part of the 
aljdomen, on tho riglit side, and jaundice. For two months lie liad suffered a good 
(.leal from indigc.stion and pain about tho epigastrium and gall-bladder region, often 
vomited soon after meals, and occasionally had diarrhcca, and soon became jaun- 
diced ; tho stools became light-coloured and the urine very dark. On admission 
the jaundice was a little better, but attacks of pain were very severe, being only 
relieved by morphia. The pain was above and a little to the right of the umbilicus, 
e.vteiiding straight through to the back ; the patient did not become pale, and there 
w as no sickne.''S during tlie attack. Tho upper part of the abdomen was tender and 
rigid, especially to the right of tho mid-lino ; the gall-bladder was palpable. By 
I'ebruar^ 19 the jaundice was worse again, attacloj of pain more severe, and the 
p.itient was wasting rapidly. E.xploration was advised. 

'I’l abdomen was opened through tho upper part of the right rectus. 

I he g.dl-bladder was found to be enlarged. No stones were felt in it or in any of tho 
ule ducts, or at the common opening of the common bile and pancreatic ducts into 
Uie (liuMleimm. I he head of tho pancreas was enlarged and hard, and was thought 
to i)e eareinom.itoiLs. A small piece which was removed only showed inflamed 
p.in( rea-( .No .stones \vere felt on palpating the pancreas. Anastomosis was made 
hetueen the fundus of the gall-bladder and jejunum about 9 inches from the duodeno- 
jejun.d I e.vure ; suturing was direct with the aid of clamps. The opening was 
iiuule as large as po.^sible, and three layers of sutures were used. Tho abdomen was 
eompletely clo-ed. 


* Lanctl, 1911, ii, 221, 
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Reco>cry was uomtcrruptoJ, the patient never had another attack of pain, and 
the jaundice soon dosappcaml , ho rapidly gained Height and left hospital on March 
13. and M os 1 cry soon at m ork again aa a police sergeant He remained quite m ell for 
nearly four years and then dcielopcdamoderatcdi^rce of jaundice, uluchpcrtistedm 
apitc of medical treatment Hewastcd&bttle.amlcomphuned of itching andindigw- 
bon His abdomen m aa ojicnMl again, and the pancreas woa found to be i erj small 
and \cry hard, nith complete obstruction of the common duct Tlie anastomosis 
u-as thought to bo contracted, and uaa cidaigcd uitAout an> clfect It is probaLlo 
that the jaundice, which ivoa ^ght atut aanablc was due to an nstending iholangitia 
without fever Gradually it cleared up, and when last seen the jiaticnt was quite 
well — tw clve j eats alter the operation 

In 3Iajo Bobaon and Caniraidgc’s work thirty nine eases o{ chrome 
2 «iDereat}tis treated by operation, with onJ/ two dtaths, are quoted, aud 
the after histones of these patienU are go^ 


PANCREATIC CALCULI 


The late Sir <\lfrcd Pearce Gould temoted a pancreatic calculus in 
March, 180C. but the patient died twelve days later .Sir Berkeley Mojtii 
ban was the first to correctly diagnose and successfully remote a stone 
from the duct of Wiraung in May, 1(K)2 ‘ 

Tlie patient ‘ was a tad>, aged 57. who had auffired for aovcral montha from 
a^mptomawhichmaybobnctl^ dcwcnlwdoafollow'* Thc-rewaa steady loaaol beoltii, 
gradual wasting, irregular pigmcaUtion of the akin m patches of the colour of 
caf4*au Uit (yei> closely rcscmbUiig tbe pigmentation of moUuscum hbroaum). pee 
aiatmg attacks of cpigaatno pain and uncaaincts of the type of hepatic colic, though 
IcMsetcieanduoatlcndcd. until N err late ID the bistort, by jaundice, which was then 
aiwayw tnvul, though uonustakable. and pain poasiog through from the front 
of the abdomen to the middlo of the back, Tb<ro was do ngor or ao> complaint 
of sensation of heat or cohL Tlie stools were occasionally frothy and greasy On 
examination under chloroform aomo indcSnite swclhng could l>« felt ahoto the 
umbilicus a^ a little to both aides of tho median line, though chicdy to tho right ’ 

Moynihao diagnosed chronic pancroaUtis. due probablv to a jtancreotic caltulus, 
which had produced the epigastric cobc dunng lU transit olong the duct of M irsuxig 
and bod later caused some inflammatory obstniction of the common bile duct The 
abdomen was opened by separating (he fibres of (he right rectus muacie, and the 
diagnoaia was co&finued. " Tbe beml of th® panctcaa was \ etc much enlarged an\l 
hnni, the body w as less so, but stiU larger a^ den«cr than tho normal ’ A small 
lump was felt between the duodenum and tlie pancreas, and upon opening tho 
duodenum and tbe ampulla of Vster a small soft stono was discovered at tlie end 
of the duct of M usung, w henco it was removed with a scoop Tho patient mado a 
complete recovery and was quite wcU m Marob. 1005 

Jlayo Robson, Dalziel, and L W Allen have also removed stones from 
the pancreas 

3Iayo Robson* successfully removed four pancreatic stones, two from 
tbe ampulla after opening the duodenum and one each from the ducte 
of Santonm and Wiraung Tbe ducts and the pancreas were sutured, and 
no drainage was employed 

There were only four operations for pancreatic stones at the Mayo 
Chmc® during the eleven years 1910 1921 , all the patients recovered 

Fancieo Lithotomy. Pancreatic calculi may be removed (a) from 


1 Laaeel, 1902, ii, 305 
• XoflCf/, 1904,u, 113 

E bistruuk, Oollcc/td i'oi’crsqf lAe Jfayo CliAic, 1921, am, lOlG 
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the duodenum, and through the ampulla of Vater by a slight modification 
of the operation of duodeiio-choledochotomy {see p. 474). 

{b) If this is impracticable, the pancreas may be approached through 
the "astro-hepatic or gastro-colic omentum, and an incision made directly 
over” the stone and parallel to the duct. men the stone has been 
removed both the duct and the pancreas should be carefully sutured, but 
drainage should be estabbshed from the line of suture to avoid any 
possible leakage and peritoneal contamination. A sandbag under the 
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back is of great value in bringing the flnodenuin and the pancreas much 
nearer the .surface. 

Link ^ records the remarkable case of a young woman from who.se 
p.increatic duct he removed many small calculi and then drained the duct 
through the pancreas tail, wliich he brought forwards into the iibdominal 
wound, after sewing the pancreatic tissue over a rubber tube leading from 
the duct. Ihe patient (lid very well and gained twenty pounds in three 
month.-!. R. C. Coffey- advocated pancrcato-enterostomy in similar 

‘ -laa. of Hunj., 1‘jll, liii, 7 ( 18 . 

= Traiij. South. Surg. and Gyn. Ajioc., l'JO'J,L\xii, 120-1CO. 



PANCREATIC CYSTS AND PSEUDO CYSTS 


507 


PANCREATIC CYSTS AND PSEUDO-CYSTS 


’\Ioymhan* gives the following classification of these cysts 

(1) Retention cj sts 


(2) Proliferation cj sts 


( Cystic adenoma 
\ Cystic carciDonu 


(3) Congenital cystic disease 

(4) Dermoid cysts 
(j) Hydatid cysts 

(6) Htemorrhagic cysts 

(7) Pseudo-cjsts 

Effusions mto the lesser sac of the peritoneum were for long mistaken 
ior pancreatic cystiv partly because the fluid votbdrawn from these 
pseudo c) sts often contained pancreatic secretion, and partly becai^e 
the pancreas formed a part of the wall of the cyst 

Jordan Lloyd finst drew attention to the true nature of the so called 
cysts which folloned injuries of the upper part of the abdomen ® They 
generally take the charactenatic shape of the lesser peritoneal cavity aud 
if the pancreas has been injured their fluid contents may have ‘ the 
property of converting starch into sugar 

JfePfaedran® recoded an mtercstmg etample of this condition and 
later a true pancreatic cyst developed m this patient probably due to 
obstruction of the pancreatic duct 

The late T H EeUock * described another in»tance of ‘ traumatic 
pancreatic pseudo cyst ’ and refers to seven more In four out of 
these eight cases the injury was a kick from a horse 

Oiasnosis of Pancreabc Cysts Attention to the foUoiving points wdl 
generally lead to a correct conclusion A rounded elastic deeply fixed 
spelling, which may date to an accident appears usually in an adult 
in the epigastric and left hypochondriac regions and is generaUy accom 
pamed (especially when its increase is rapid) by ccehac neuralgia — 
(e, pams probably arising in the solar plexus—oftcn colicky or even 
agonising and leading to collapse Dyspepsia wasting marasmus and 
mental depression are often present to a marked degree The position of 
the cyst, behind the stomach and transverse colon, is important This 
relationship may be demonstrated by percussion wnth or without i nfla tion 
of the stomach and colon with gas, and ah>o with the aid of an opaque 
meal or of a rubber tube contamiiig an emulsion of bismuth and the 
shadow thrown by this upon the X ray screen (Dalton) Both side to 
side and front to back shadows should be taken BuclvStem ^ has used a 
similar tube to demonstrate an increase in the size of the duodenal cun c 
The resonance of the stomach is often above the cyst and that of the 
colon below it, the centre or most piommeut part bemg dull 

The cyst may present and be dull above the stomach or below the 
transverse colon towards the left lorn I have known such a cyst mis 
taken for hydronephrosis The cyatoscope, with the aid of mdigo carmine 
injected into a vem or the help of the ureteral catheter, wnll distinguish the 
two conditions, for equal amounts of urine should issue from the two 


V AbdommalOjtrolunu 4lli Ed it, 4s0 
> Brit Mtd Joan , 189* ii. 108o 

* BrU Mtd Jovrn, 1897,1, 1100 

* Clin Soc Trans , 1908, xxxic, t>3 

* Surff Gyn, and Oistet ,t92i, x^x, oOO 



508 


OPEBATIONS ON THE PANCREAS 


ureters if the cyst is pancreatic, whereas the amount and the characters 
of the separated urines will be difierent in hydronephrosis, even if any 
conies from the left ru-eter. The urine may contain sugar, and diabetes is 
not uncommon ; it was present either before or after operation in three 
out of the forty-one cases recorded at the Mayo Clinied The ireces may 
contain an excess of fat or muscle fibre in a few cases ; and, rarely, jaun- 
dice is observed when the cyst occupies the head of the pancreas and 
obstructs the common bile duct. Bronzing of the skin has been noted 
in a few cases. 

The distinction between true and false cysts is made chiefly by the 
definite history of injury, which practically always causes a false cyst, but 
as a rule the diagnosis caimot be certainly established before operation and 
microscopical examination of a piece of the wall of the cyst. If the latter 
is lined by columnar epithelium the cyst is truly pancreatic, either adeno- 
matous or carcinomatoiLS according to the absence or presence of infiltra- 
tion of the stroma. 

Treatment. Dr. Semi showed that the wisest coui’se was incision of 
the cyst by abdominal section. The results of attempting to extirpate 
the cyst have been so imsiiccessful as entirely to justify his condemnation 
of this course except in quite exceptional cases. Aspiration is not to be 
recommended because it is never successful and is not without danger. It 
is not even advisable to employ it for diagnostic purposes (see footnote 3 
below) or for the temporary relief of tension. 

(1) Evacuation and drainage. The cyst is approached as already 
described at p. 196. Generally it is best to incise the gastro-colic liga- 
ment, great care being taken to avoid wounding the stomach or colon, 
which may lie collapsed and perhaps adherent in front of the, cyst and 
ditficult to recognise owing to inflammatory changes. 

The following case,“'on which the late Mr. Jacobson (whose account is 
given) operated at the request of Dr. Newton Pitt, is a good instance of a 
pancreatic cyst treated by laparotomy, incision and drainage : 


I received the following history when asked to see the case, August 21, 1889. 
The patient was 21. He had received a kick in the abdomen three years before which 
had confined liim to bed for three weeks. Ever since he had been liable to severe 
attacks of epigastric pain. Ho had been markedly jaimdieed, was emaciated and 
sufTered a good deal from nausea and depression. Tlio swelling in the epigastric 
region was conve.v and uniform and reached from below tlio tip of the ensiform 
cartilage to just above the umbilicus, and laterally to near the ends of the eleventh 
ribs. The tumour gave the impression of being attached to some deep-seated 
structure. There was transmitted impulse synchronous with the pulse, but not 
expamsilc. As the swelling had refilled after two previous tappings,^ and as the 
* Iv. S. Judd, Collected Papers of the Jlayo Clinic, 1920, xii, -100. 

- V runs. Med.-Chir. Soc,, Ixxiv, 455. References arc given to 30 cases which will bo 
found summarised there by Dr. Pitt. References arc also made to 13 cases by Mr. 

( atherirt m Ins iiistruotivo paper {Edin. Med. Jouni., July, 1890). 

Iho lluid was alkaline, sage-green, sp. gr. 1013, albuminous and, under the micro- 
‘.cor.e, shoaing innumerable collections of globular masses of tyrosin crystals. Ho loucin 
could be detected. Ihe 1 uid in these cysts varies a good dcal-.sometiines colourless and 
serous ; at others it is red and viscid. It will be seen from the account that follows that 
' “‘•-‘^dlo must have tran.stixcd the stomach. Tho same 

II- Wi’ V, t i"’'”.'*'’'"*’ '“'I'I>c'ncd in one of Karewsky’s two cases {Dcut. Med. 

ix-moViitU Prehminnry puncture was followed by evidence of 

thiViv r tom^iTl . ‘ t ‘'y Brave collapse attending tho escape of lluid from the cyst into 
niav b^th.lu^v■'Htr^l,l^"^ l)os.sible danger is puncture of tho transverse colon! which , 

■no V'“ 7 :^: » can be detected in the infra-costal 

n _ion ixliind or if a thrill can bo obtained here from the front, it 


from behind. 


it will bo safer to aspirate 
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swelling and the patients distress \iete Bt"adily increasing laparotomj was per 
formed \ugust 22 mth strict antiseptic precautions \n incision, three inchea 
long was made o\cr the most prominent part of the cvst an inch and -v half to tl c 
left of the nuddle hue extending to within an inch of the umbihcus The parietal 
peritoneum having been stitched to the margins the wound the lower edge of 
the Ui er could be seen moving with respiration in the upper angle while the rest of 
the incision was occupied by a smooth reddish surface which bulged stron^l^ 
forwards Taking this to bo the front of theCTat and having ascertained before the 
operation that the cyst was dull on percussion I was about to leave this fortwentj 
four hours to become adherent before it was incised The result proved that if I 
had done so the scalpel would have passed through both walls of the stomach 
Before dressmg the wound I again scrutinised the surface of the supposed C3'st and 
thought 1 found evidence of involuntaiy muscular fibre which thre v doubts upon 
(he swethng being a pancreatic cyst bea the supposed cyst was examined between 
the fingers it proved to be the empty stomach stretched ve^ tightly over the 
subjacent ejst To get at this the stomach was drawn upwards that it might l>e 
packed awa\ above under thehver But here an embarrasving difficulty arose \s 
1 pulled up the stomach w hich w as tightly jammed betw een the bulging cyst bebmd 
and the panetes in front the omentum came up mto the wound in front the evst 
The tension cd the parts vras so great owing to the rapid increase in the erst that 
there was no room above m which to pack awav the omentum Bushing tlus to 
either side already fullv occupied pulled do vn the stomach again I accordingh 
drew the greater part of the omenluin out of the wound ^ ^ome of it w vs tied witii 
catgut and cut away much of it was left heaped up on the abdominal walls of 
either side of the incision One or two fine catgut sutures retamed the omentum 
in position 1 next scratched through the t ro layers of omentum and exposed the 
Suiface of the cj-st for a space the size of a shilbng There was thus a somewhat 
comcal passage leading from the abdominal incision througli a mass of omentum 
down to the antenor surface of tbe evst This last was ver> vascular and so tense 
that it was not thought adnsable to put in a guide snture The patient passed 
through the next twenty four hours fairly well At midnight August 23 svmptoms 
of collapse set m (hiemorrhage probably took place at this tune into the cist a 
complication Thichmustaluayabeprobahle owingtotheverv vascularsurroundings) 
Tbe patient s pulse at 2 a u had run up to 163 and his condition pointed to a fatal 
ending at no distant date At 3 a si 1 passed a fine trocar mto the cyst and drew 
off 12 oz of deeply blood stained fluid which was under very high tension The 
sac was then incised and a large drainage tube inserted A marked improvement 
at once set in A slight discharge of dark treacly fluid necessitated eliangmg the 
drci^iag twice a clay at first The nound was ail healed in two months itcft in/m) 

On another occasion I should prefer to pack around and empty the 
cyst at once either by aspiration or by a laige trocar and tubinj or a 
small incision keeping the cyst well forwards by means of forceps attached 
to the cut edges Then as the cyst emptied a hnger as a guide havnug 
been introduced mfo tbe cyst and pushed dowaivarda and outwards below 
the left infra costal margin a counter opening nught be made and a 
large drainage tube inserted into the cyst from behind This would be 
shortened from tunc to time as gradual contraction of the cj st took place 
The •mtcrior openmg in the cyst could be cither sutured or attached to 
the margins of the abdommal incision. Mr Cathcart left the opening m 
the front of the cyst open Sir A P Gould closed his by suture 

Mr Caird * acting on "Mr Cathcart a plan of making a counter openmg 
behmd optned one of theseejstsatthe back and not through the anterior 
abdommal wall as is usually done The incision was made along the 
outer border of the erector spin® just below the twelfth nb and a tube 
inserted This was kept in for four months and later on loilme was 

I On another occasion 1 shoald divide the emeiituai abov a the transverse colon 

* SJut ilid Jo\trn February, 1896 
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injected occasionally to promote obliteration of the cyst. The patient 
was ultimately discharged, Avith the opening closed. The administration 
of liquor pancreaticus with the food was thought to have been beneficial. 
All vriVi agree with what jMt. Cathcart claims for the posterior incision, 
viz. (1) that the cyst can here be reached extra-peritoneaUy ; (2) that 
this incision gives better drainage ; and (3) that by it there is less risk 
of a ventral hernia. But the anterior incision is far better for explora- 
tory purposes and, moreover, anterior drainage has been found to suffice 
in most cases. I have seen one pseudo-cyst drained successfully through 
the anterior part of an incision made for the exploration of a supposed 
hydronephrosis. 

The after-history of any case of pancreatic cyst reported as cured by 
dramage must be carefully watched. It is clear that under certain con- 
cbtions — e.g., where the cyst is very large, where it has thick walls, and 
above aU where the duct communicates with the cyst and where much of 
the tissue of the pancreas remains — recurrence is almost certain and com- 
plete obliteration by drainage probably impossible. As in most of these 
cases the intimate relation of these cysts -with very vital parts does not 
admit of their being dissected out, we must be prepared to fail sometimes 
in oiu efforts to secure a radical cure. This is shown by the sequel to 
Dr. Nevdon Pitt’s and my case, which was brought, as one treated success- 
fidly by drainage, before the Medico-Chirurgical Society (vide supra). 
About a year later I heard that the swelling had reappeared and that the 
man was about to be operated on again. Later on I was given to under- 
stand that the swelling had reappeared a second time, but I have been 
unable to obtain the needbd information. Dr. IM. H. Richardson, of 
Boston, drew attention to this tendency of pancreatic cysts to recur after 
drainage and described an interesting case.^ At the necropsy it was found 
that the head of the pancreas was normal, and that a tube could be passed 
from the pancreatic duct into the cyst ; about two inches of normal 
pancreatic tissue was found lying between the cyst and the spleen. From 
this also a duct could be traced into the cyst. It was very difficidt and 
even impossible at the time of the necropsy to dissect out the cyst from 
the parts to which it was adherent. Dr. Richardson thinks that in some 
cases the permanent use of a tube will be needfxd. Sir A. P. Gould 
published - a case of pancreatic cyst which had been treated by drainage ; 
a sinus persisted in spite of treatment and, three years later, became the 
site of epithelioraatous infiltration. Dr. 0. Ramsey, of Baltimore, .in 
a case of a large pancreatic cyst treated by drainage, was obliged to con- 
tinue the use of a drainage-tube seven months after the operation, as 
the discharge was still free.^ Some of these recurrences may have been 
due to the adenoinatous or primarily malignant nature of the cyst, and 
for thi.s reason it is alwa 3 ’s advisable to remove some of the wall of the 
cyst for microscopical examination. Radium has been introduced into 
the cy.-,t to hasten recovery and, with the same object, some of the epithelial 
lining of the cyst has been stripped off by gauze di.ssection and removed. 

Extirpation. On account of the slow recovery and occasional recur- 
rence after evacuation and drainage, e.xtirpation has been jjractised and 

‘ lioUon Med. and Surg. Journ., 1892, exxvi. Ml. 

‘ Lancel, Ib91,ii,200. 

* .j;in. o/ Xurj., DecemU-r, 1895. 

* C. S. Hamilton, Surg,, Gt/nac. and Obit., 1922, .xxxv, G55. 



PA^fGREATIG QYSTS AND PSEUDO GYSTS 


511 


rccoramcndeil, but it is not often, either advisable or practicable on account 
of the extensive adhesion to vital parts and the large blood-vessels m and 
around the cyst 

Even ilikubcz had to abandon two attempts and the splenic vessels 
had to be tied m two instances (Mikulicz and Billroth) "When the cyst 
la peduncled or chiefly concerns the tail, it may be safely and very properly 
excised, tbe pedicle being bgatured sutured or clamped Drainage only 
was adopted m 31 of the cases at the Mayo Clinic excision m five and 
enucleation of the lining membrane m three The results were good, for 
there were no deaths from the operation itself, although there nere 
several from comphcations later on 

Mayo Eohson ^ collected the records of 160 operations for pancreatic 
cysts , 140 of the patients recovered from the operation or were presumed 
from the records to have recovered Four of the cases were doubtful 
in this respect Out of 138 patients treated by incision and drainage 
16 died — a death rate of 11 C per cent Out of 13 complete excisions 
three died (20 per cent ) Out of seven partial excisions one died (14 3 
per cent ) 

It must be remembered, however that only the roost movable and 
comparatively small cysts were excised so that the figures do not lepre 
sent the comparative danger of dramage and extirpation the latter of 
which IS only suitable for occasional cases It is interesting to notice 
that eight of the patients died of peritonitis tno from shoch one from 
collapse one from intestinal obstruction and one from gangrene of the 
pancreas Out of tbe patients who survived the operation one died later 
of diabetes, one from tuberculosis and one from hsmorrhage after a year 
audahalf Mr Sampson Handley^ successfully excised the body of the 
pancreas for chronic cystic pancreatitis with calcareous degeneration, and 
ho gives the following account — 

S , aged 60, was seen with a mobile lump above and sligbtly to the right 
of the umbilicus She suffered much from epigastno pain and tenderness accompanied 
by nausea, sod act definitely relating to f<x?d 

March 1923 Explored Abdomen The bead of the pancreas was normal the 
body presented a hard granular thickciung infiltrated by calcareous deposit which 
was diffused throughout the substance of tbe gland Numerous cysU were also 
present The head was therefore clamped off and body stripped off from the splenic 
\ ein In the region of the tail there w le much oosing so the tail also was clamped 
and left behind In this region it was necessary to pacL leith vaseline gauze to check 
the oozmg Temporary drainage On tenth day some sloughs escaped from the 
sinus, probably indicating a pancreatitis of the ivoiaining portion of the tail Several 
pieces of calcareous deposits also came away Tins Ume there was some pyrexia 
> pjgastno pain entirely disappeared Tbe unus closed in about two months The 
patient has since remained in satisfactory health The sinus closed about July, 1823, 
but reopened with the escape of further pus When 1 saw the patient in December, 
1823, the wound bad quite healed There was no sugar m the unno She had not 
gamed weight, nor lost it Her pom had disappeared " 

False pancreatic cysts should be drained either anteriorly through 
the gastro cobc or gastro hepatic omentum or posteriorly below the last 
nb m the left lom , tbe first alternative is generally the best The 
following cases are good examples of this condition — 

CiSE 1 False Pantreahe Cyst — boy, aged 9 years, was injured eight weeks 
before admission by a bicycle, the earner of which hit him m the front of the abdomen 
* Lot evpra ett 

s Proc R S Jf , 1923--2X, xvii,,Sviv 69 

S3— a 
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He was taken in an unconscious condition to a hospital, but was discharged two days 
later, nothing abnormal being noticed in the abdomen. Nevertheless, he. w'astcd 
very much and had several attacks of vomiting and looseness of the bowels. He was 
admitted to Gu\’’s Hospital on September 19, 1923, and a swelling was then noticed 
for the first time in his epigastrium. It ivas the size of a cocoanut and occupied the 
tireater part of the epigastric, umbilical and left hypochondriac regions, extending 
do\i nil ards below the umbilicus. The upper and greater part of it was dull, the 
dulness being continuous with the liver dulness. The lower part gave stomach 
rc'-onance and splash. It moved freely with respiration and could bo felt from 
behind and, bimanually, through the left loin, but there was resonance in the outer 
part of this space, behind and in front. The lower edge of the liver was very pro- 
minent in the epigastrium. The temperatmre and pulse were normal. The X-rays 
did not help much, but showed that the stomach was pushed to the left and that the 
diaphragm was not elevated. There was some diffuse opacity in the situation of 
the swelling. Diagnosis : Traumatic effusion into the lesser sac. An incision was 
at once made in the left epigastrium and the diagnosis confirmed. The lesser 
omentum bulged and was bluish in colour. It was incised and a large quantity of 
■slightly blood-stained fluid evacuated ; this was examined by Dr. J. H. Ryffel and 
found to contain pancreatic ferments. The pancreas was felt behind the cyst, and 
seemed to be normal. A drainage tube, J inch in diameter, was secured in the cavity 
in an airtight manner and left in for three days. The patient went to a convalescent 
homo a fortnight after the operation. There was still a very slight discharge of 
clear non-irritating liquid from the wound. The boy made a complete recovery. 

C.VSE 2. False Pancrcalia Cijsl containing Bile. In 1912, a lady, aged 42, was 
seen by one of us with the late Dr. Brookhoiise, of Bromley. In 1905 another 
surgeon had removed her gall-bladder, containing fort^’ atones, but she continued to 
have frequent attacks of colic, never lasting more than twenty minutes and never 
causing jaundice. At last she consented to another operation, which proved to be 
very difficult owing to extensive adhesions and hemorrhage. Three gall-stones 
were found and removed from the common bile duct, and a tube was passed down 
towards the incision in this duct, but not into it. This was clearly a mistake and led 
to the subsequent trouble. After the operation the patient had a bad night and looked 
ill the next morning. The temperature was lOO-S®, pulse 140 and respiration 40 ; 
the pulse remained quick for some days. Two d'ays later she was faint and had an 
intermittent pulse of 150 (temperature 101°, re.spiration 30), and looked very ill. 
She was thought to be suffering from cardiac faihire, and injections of digitalin and 
strychnine were given. The abdomen was supple, only slightly distended, a little 
tender and full in the left hypochondrium. The next morning, when Dr. Brookhouse 
removed the tube, a large amount of bile e.scapcd and continued to do so during the 
day, clearly showing that the tube hatl not been draining the common bile duct 
.satisfactorily. The patient was better for several days— the pulse coming down to 
90— but five days later the symptoms returned. There were diarrhoea and fainting 
attacks, with an intermittent pulse. There was also pain in the left flank, which 
was di.stended and rigid, and a large rounded swelling was felt, and thought to bo a 
Lolhi tion of fluid, in the lesser sac of the peritoneum. Another operation was carried 
out on the thirteenth day, and a very large quantity of altered bile was drained 
forwards from the le.sser sac through the gastro-colic omentum. The patient made 
a rapid recovery. It was thought that the collapse, supposed to have been duo 
to cardiac failure, was really caused by over-distention of the lessor sac of tho 
peritoneum, with irritation of the cceliac plexus. 


GROWTHS OF THE PANCREAS 

X'ery few operations have been uiulertaken for new growtlis of the pau- 
ereas. I lie most eomiinm umlignaut neoplasm is carcinoma, e.spcciaUy 
of the head of the gland ; but occasionally fibro-surcoma occurs. 

ayo Rob.son collected records of sixteen operations for the removal 
biir'^tl'^ iiiiwitrs of t le pancreas, with eight recoveries from the operation, 
but the prolongation of life was of short duration. 

‘ Hunterian Lectures, he. cit. 
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J D Malcolm removed an cnonnous fibre sarcoma of the pancreas 
from a chdd, but the patient dnd of shock soon after the oiwration, and 
the portal vein was found at the autops} to be full of growth * Sherrtn 
reconls a successful resection of an cnLa|»ulcil movable sarcoma of the 
pancreas* hinuey records a resection for cjstadcnonia * 

Majo Hobson records the results of twenty eight palliative operations 
for malignant disease of the head of the pancreas These were under 
taken chiefly with a vaew to miking a diagnosis between chronic pan 
creatitis and carcinoma Of fifteen cbolec^stostomies eight recovered 
hut the longest survival was eight months the average being only four 
months Out of six cholccj’stenterostomics only two recovered and they 
onlj survived for a few weeks 

The mortalitj of the ojicration has been much reduced by improve 
nients in technic It is ccrtaml> worth doing the operation early in 
doubtful cases for even uiion exploration it is often impossible to dis 
tmguish chronic pancreatitis from carcinoma Surely it is worth whiJt 
giving the patient the benefit of tbe doubt for cholccjstgastrostomy vviU 
abnost ccrtoinly save hia bfc if tht di«iase is inflammatory and m any 
case he will be relieved of Ins intolerable itching and jaundice and his Ufc 
will he somewhat prolonged The value of the bile and perhaps some 
pancreatic juice for digestive and aperient purjioscs are to be considered 
in comparing cholccystgastrostomy and choice) stostoniy and a greater 
risk 18 worth rujuuog m order to avoid a bibary fistiJa 

It may be possible to remove a growth of tbe tail or bod) of the 
pancreas if discovered early The important relations of the head of the 
pancreas to the duodcnuni common bile and hepatic ducts and cspcciall) 
to the portal and supenor mcscntcnc veins make it mijiossible to remove 
mahgtiaaC growths of this part Mahgnaot c)-sts may be occasionally 
drained with temporary relief Grovvihs of other organs such as the 
stomach or the colon which trcsjiass upon the pancreas arc nearly alwa)s 
best left alone and if tht pancreas is either accidentally wounded or a 
part of it purposely resected it is essential to drain the w ound to prev cut 
contamination of the pcntoneuui with the secretion that oozes from 
wounds of the pancreas 

> 2ra«« Path £or m3 In 420 

* L«nc<l June 3 1911 

* Inn of June 1013 



CHAPTER XXIII 

OPERATIONS ON THE KIDNEY AND URETER 

Before undertaking an operation upon any of the inrinary organs the 
surgeon should, of course, ascertain the state of the general health of the 
patient, and he should also endeavour to gain all the information he can 
about the condition and functional capacity of each one of the urinary 
organs. He should make every effort to distinguish urinary diseases 
from those that simulate them, and to determine the exact site, extent 
and nature of the disease of the urinary organs. It is especially important 
before operating upon one kidney to laiow the state and working capacity 
of the other. By means of more comprehensive examinations the surgeon 
may hope to make more accurate diagnoses, and to avoid useless or 
incomplete operations. Armed with a full knowledge of the value of the 
other Iddney, the surgeon can more easily decide upon the extent of the 
operative treatment permissible in a given case, as well as the nature of 
the prognosis that may be given. On the other hand, valuable time must 
not be wasted on useless investigations, and vexatious or dangerous 
ones must not be undertaken rmless they are lilrely to lead to useful con- 
clusions. In addition to the valuable information to be obtained from 
the history, symptoms, physical ' signs, chemical, microscopical and 
bacteriological examinations of the urine, the catheter and the sound, 
there are other means which may provide more accurate knowledge in 
some cases. Cijsloscopj, ureteral catheterisation, skiagraphi/ including 
pyelography, the estimation of the urea in the separated urines and in the 
blood, and the power of the kidney to excrete urea, indigo carmine or other 
substances injected into the veins, may complete the diagnosis made by the 
older methods. 

The surgeon must decide which of these additional methods of investi- 
gation to use and rely upon in any given case. 

NEPHROSTOMY 

Indications. The following are the principal conditions which demand 
this operation : 

(i) Pyonephrosis and Abscess o£ the Kidneys, Acute ascending Pyelo- 
nephritis. (a) AVlien the abscess is due to calculi, these -will be removed 
and the cavity drained, except in special cases where neplnectomy is 
indicated {vide infra, p. 530). Temporary drainage of an infected kidney 
reduces fever and restores the renal function when a patient is too ill for 
any attempt at radical treatment. (6) When the abscess is due to 
unilateral tuberculous disease, it is rarely wise to perform preliminary 
nephrostomy, for it is usually safer and easier to remove the kidney at 
once, but occasionally when the kidney is very large and distended with 
pus, in the presence of fever from mixed infection, or when there is 
evidence of disease of the opposite kidney or of other viscera, nephrostomy 
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IS a kniiwrary or {H.rinancnt e\i)cdicnt The rcbulU, however, when a 
setouJary nephrectomy cannot be perfonucii are as might be expected, 
extremely unsatisfactory Otto Itmusay of Baltunore,* gi\cs the results 
of hfty fi\e cases Of these, four at the most, and probably U\o only, 
can be considereil as ciirial (c) In a few instances pyonephrosis m ly bo 
due to a stricture or kinking of the ureter An example of this condition 
13 referred to below under the Surgery of the Ureter (see p 577) 

(u) Hydronephrosis. If the kidney has not been hojxlessly destroyed 
or the size of the tumour prexenta removal incision and drainage should 
be eiupioyci.1 either as a method of cure or as a preliminary to a secondary 
nephrectomy When the other kiilucy is known to be pood, primary 
nephrectomy is better, hut m many cases a plastic operation to remoae 
the obstruction of the ureter is practicable and hopeful 

(ill) As an ciploralory operation (or diagnostic purposes for certain 
obscure renal symptoms ^me of the conditions that have been found 
arc mentioned below under Xephro-hlhotomy (see p 519) , in others a 
calculus will be found In others again particularly where the only 
sj'mptom 13 hxniatuna, the exploration may have a negative result 
(iv) Anuna. This will be dealt with later (see ]) 512) 

OperaboiL As this is identical with the fust stages of a nephre- 
bthotoiuy the rentier is referred to the description of that operation 
(p 521) Thekidne) is incised a little behind its coin ex border while the 
V csscb of the pedicle are controlled by the fingers or smtable clamp The 
length of the mcision vanes with the nce<l The pelvis and calycto arc 
uxammed with the hngcr and inspected if necessary The renal mcision 
IS closed (usually round a dramage tube) with stout catgut sutures, mtro 
duced with a curved round ncciUe, and tied gently but firmly to prevent 
or arrc&t bleeding ^ilattrcss sutures arc sometimes required (Fig 275) 

NEPHRO-LITIIOTOMY AND PYELO-LITHOTOMY 
The follow ing are the chief symptoms and cooditioos justifying ezplorn- 
boa of the kidney for stone : 

(1) Continued Ila^inaluna * irilhout cmdenceoj Nephritis 
A few words as to the character of the ba^maturia of renal calculus 
and the fallacies which must be bomo m mind It is a haimaturia of 
long standing, often repeated, frequently increased by exercise or jolting, 
rarely profuse and never producing amcmia, as in growth of the kidney 
.iVlways mtunately imxed with urmc, the tint vanes from a bnght or 
deep red (which I think is rare) to a smoky or porter hko colour 

Fallacies (<i) Haimaturia may bo absent from first to last This, 
an undoubted fact, is one very difficult of explanation (6) It may be 
only temporary , this occurs, though rarely, when a small renal calculus 
becomes encysted 

The value of hematuria, though only occasional, is shown by a ease 
of Dr Owen Rees, to which the late Sir Henry Moms drew attention 
U w as tbat of a } oung lad> with lumbar pains and freq^uent mictuiili' n which 
were both put down to the hystena that was markedly present After a while 
luematum was found to bo present on several occasions, and eventually after death, 
a mulberry calculus was found m one kidn^. 

* Ann ofSurg , ItlOO, xiiii,-*®! el 

» Being c-onvuictsi of the frequency of emas of dutgnogiain renal calculus. Mr Jacobson 
has dealt w ith these fully (Brii iltd JoHm , 189(^ i, 117) 
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Other fallacies are presented by the host of Iddney conditions which 
may give rise to haimatiiria— namely, (1) the passage of uric acid crystals ; 
(2) tubercular kidney ; (3) granular kidney ; (4) growths. To these i 
=;hall refer later. 

(2) Pain and Tenderness, Lumbar and elsewhere, (a) Fixed Lumbar 
Pai.n. Character ; Generally dull, gnawing, pricking, or aching, increased 
usually by exercise, twisting from side to side, or flexing the body. 
{b) Radiating Pain, for example, in the testis,- region of the small 
sciatic nerve, calf, foot or in the intestine simulating colic. It is easy to 
see how readily the pain of a renal calculus, if limited to distant parts 
and if occurring without haematuria, may mislead. Another point with 
regard to the pain of renal calculus is the frequency of nocturnal exacerba- 
tions. The e.xplanation of this is doubtful ; Sir Henry Morris suggested the 
passage of flatus in the colon at this time over a stone in the renal pelvis. 

(c) Renal Colic. Very acute in character, radiating from the loin, 
usually downwards, and accompanied often by rigors, nausea, vomiting, 
profuse perspiration and retraction of the testicle. The attacks are usually 
recurrent, and vary greatly in severity. The colic may be due to a stone 
either passing down the ureter or gripped in the lower part of the renal 
pelvis and obstructing the flow of urine ; here a stone frequently acts as a 
ball-valve. 

Tenderness, ^fr. Jordan Lloyd,® in a paper to which I shall have 
again to refer, wrote thus : “ I attach great importance to the evidence 
to be obtained by immediate percussion over the suspected organ, a 
method of investigation which has not received that amoimt of attention 
to which it is entitled. It is best practised from the loin, just beneath 
the space between the tips of the last two ribs, and should be made in 
a direction upwards, forwards and slightly inwards. It is best for the 
patient to stand upright before you. The blow should be sharp and 
decisive, and of force sufficient to affect a structure situated several 
inches below the sinface. It may also be practised from the front, at 
a point midway between the umbilicus and ninth rib. When a calculus 
is present, the patient will complain of sharp, stabbing pain at the moment 
of percussion. Other conditions doubtless give rise to percussion pam, 
but not of the characteristic stabbing of calculus.’’ 

I have tried the percussion test in many cases and have foimd it 
useful, but far from infallible. 

(3) Points in the Previous History. Space will only allow of my 
noticing a few of those given above, namely, lithiasis and oxaluria, history 
of previous passage of a stone, liistory of previous colic. 

riie history of long-standing lithiasis and oxaluria is of obvious 
importance, from the fact that the habitual passage of crystals or gravel 
and the formation of a calculus lie not far apart. 


.V.'i ui eoiiii; ujot.lirs ; probsbly from the presitiro on t)ie kidney by tlio eontraetinf; 
ji'i'.u. But tlie relation of tlio pain to movement, and the kind of movement wliich ino-st 
iMin, \ary j-re.itly. Thus Mr. Biitlin’s patient is said to have suilered greatest 
r'ln uhen ilrivmy. |e..-.t «hen riding. Brolonged rralking tcuim the most freuuent cau=e. 

• III ti 


, ,, ,, r- talking -veems the most frequent cause, 

e of .Ur. Butlnis (C/iH. Aoc. I'rtins., .\v, IIS) the patient sought lelief from 
-e\ere lu unilgi i of the right testis, whicii waa generally retracted and e.vtremely tender. 

a.er on It ua.s notited that these neuralgic attacks uere a.s>ociated with .som'e lumbar 
i-.vin auU teitderiKs.1. Complete retovery folloued the removal of 
ox.ilate lakulus from the [alvis of the right kidney 
i'rnd.. xxxW. 17 .H. 


f ii small, prickly, caleium- 
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(4) Frequenaj of 2h(^urUton The co existence of imtabUitj of the 
bladder Viith renal calculus is well known, and may be explamed either 
by nerve disturbance, by the blood and pus or by the over acid unue 
ivhich often accompanies stone in the kidney 

(5) Pyuna, especially when unilateral m origin Occasionally pyuna 
IS the only sign or symptom of stone until a shadoiv is discovered dunug 
the routine X ray examination 

(C) The X rays afford the most reliable evidence of the presence or 
absence of a stone la the kidney, but eiea m the hands of experts they 
are not alw ays conclusive A small urate stone m the ureter or pelvis of 
a stout patient is often o\erlookcd 

(7) Cystoscopic exammation after the mtravenous mjection of mdigo- 
canmne is especially valuable when the X rays have failed Under these 
circumstances the cystoscope has frequeutly enabled me to diagnose 
obstruction of one meter, and the subsequent operation has revealed a 
small stone m the ureter or pelvis 

(8) Faihire of Preuous Treaimeni to gtte Relief Sir Henry Morris ' 
pointed out that any prolonged course of palliative treatment is to be 
deprecated, for during this time the stone may be steadily but sbwly 
destroying the kidney 

(9) Calculous AnuTut Exploration of the kidney in this extreme 
condition, is urgently required (see p 532) 

Conditions which may suuulate Renal Calculus. Before deciding to 
operate on a given case, it must bo home m mind, m addition to what 
has been already said that other diseases may mmuc renal calculus 

So closely do some of these conditions simulate renal calculus that a 
correct diagnosis can only be arrived at by means of an exploratory opera 
tion, but this IS rare with our improved methods of diagnosis Moms * 
gives a list of no less than forty four cases occurring m his own practice 
m which the kidney was explored for stone, and no stone found In 
.1 few of the cases a calculus was {lasscd soon aftenv ards, so may ha\ e been 
lodged in the ureter at the tune of the operation In the majority, 
lioucver, some other morbid condition of the kidney or ureter was found 
and remedied He said “ It is certam that the diagnosis of calculus, 
though mcorrect, was advantageous to the patients, for the very reason 
that it led to the exploration, and m this way to the discovery of the true 
cause of the disease ” 

These conditions simulatmg calculus must now be severally con- 
sidered They may be usefully divided mto tw> groups — affections of the 
laduey and ureter, and diseases of other organs 

A Affections of the kidney and ureter which sunulate renal calculus 

{1} Litkiasis 1 have already alluded to this condition as one uhich 
simulates renal calculus by the haematuna which crystals of uiic acid 
may cause Lumbar and testicular pains are also points which mere 
lithiasis shares with renal calculus The diagnosis will not be difficult 
by watchmg the result of treatment, which only gives relief m the one, 
but clears up the other Exercise, again, iS a teat 

(2) Tubeicular Kidney Lumbar pam and tenderness, fiequent mic- 


I JluntcnAitLettHn* 
* Lee lupra of 
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turition, and htematiiria are all common to tubercular kidney and renal 
calculus. The chief aids in the differential diagnosis are : 

(а) Skiagraphy. Even now the X-rays may fail to discover a small 
stone impacted in the ureter. It is often wise to repeat the examination. 
On the other hand the X-rays may give definite evidence of enlargement 
of a tuberculous Iddney. 

(б) The careful examination of the urine. With tubercular kidney, 
the sediment contains caseous matter and the specific bacillus. While 
I am well aware of the occasional want of success in demonstrating the 
presence of the bacillus in urine as in bone, yet repeated examinations 
by an expert rarely fail to demonstrate it. Inoculation experiments 
are more decisive but take several weeks. 

(c) Cystoscopy. This is very valuable and nearly always reveals 
tuberculous disease of the bladder, especially around one of the ureteral 
orifices, which may be inflamed, oedematous or retracted. After the intra- 
venous injection of indigo-carmine little or no pigment may be seen to 
issue from the diseased kidney, and separation of the excretions of the 
two kidneys by ureteral catheterisation serves to show whether the disease 
involves one or both kidneys. 

(d) Early pyrexia. I do not here speak of the fever which accompanies 
the advanced stage, but of the pyrexia which may be an important factor 
in the diagnosis much earlier in the case. Often intermittent at first, 
and liable to be overlooked in the anorexia, nausea and debility which 
accompany it, later on, and too late, it becomes only too evident and 
confirmed. 

(e) The failure of the general health and the evidence of tubercle in the 
lung, testes or vesiculas. The discovery of tuberculous disease elsewhere 
is very important. ]\Ir. Lucas has pointed out that the corresponding 
meter may sometimes be felt to be enlarged and tender by vaginal 
examination. 

(3) Hydronephrosis due to strictmc of the meter, pressme of abnormal 
renal vessels or a valvular obstruction at the commencement of the meter. 
Many remarkable cases of this natme have been described, notably those 
of Morris and Fenger. These will be referred to later, pp. 577 to 587. 

( 1) Slight Pyelitis, not T ubercular . This condition may, by haematuria, 
pus in the mine, lumbar and testicular pain, simulate renal calculus 
closely. It is frequently due to bacillus coli infection, and often occms in 
women during or after pregnancy. It may follow gonorrhoea or stricture 
of the urethra. 

(5) Movable Kidney, especially if associated with ncmalgia, pyelitis, 
or if recurring with some of the reflex causes of nephralgia to be men- 
tioned below. 

(<j) Aching Kidney. Under this title Dr. HI. Duncan has described a 
condition, especially common in women, which may shuulate renal 
calculus. Its chief features are a heavy, wearying pain, deep in the side, 
u^iuiUy accompanied by tenderness, often great : the pain may run in 
the course of the great sciatic or anterior crural, and is frequently accom- 
jiamet bj irritAbility of the bladder, aud by pain in the course of the 
ureter. The condition is liable to be aggravated by exercise. The chief 
I-omts m the diagnosis of this condition are. Dr. Duncan points out, the 
absence of blood aud pus, the fact that the “ aching ” often occurs only 
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at tliC mcQstrual iKriods and ig ilnays worst, tlien, from the intimato 
connection between the kidneys and the generative organa, not only 
dev cIo[)mental but pathological A de6mte nephralgia is also caused 
feomctiinos bj malana as pointed out by Morns, and may bo relieved by 
the adimmstration of quinine 

(7) hilcTMitiol Shrinking Ntphnlu This diseave may simulate renal 
calculus both by ha>maturia and {unn 

The lato Dr S ^^cst * drew attention to the hiematuna which ma> accompany 
granular kiduc>, and published three casM,«gcd 21, 10, and 21 , m the tirst the 
hxmoirhago was profuse Sir \nthony Bo«lb> * aUo published three cases, aged 
73 43, and &1 , two ol thcao di^ aot) the iLidnej's were found markedly granular 
Ho pomU out Uio following as diatioguislimg ihia condition from renal calculus 
The spccitlc gravit} of the urine after the blood has cleared up onfy 1009 to lOIS , 
tortuous artcncs cardiac hv pcrtiophy and high artenal tension blurred ill>deilned 
discs, aonio rctuutis and cdusion amongst the blood veoseU The paper concludes 
Kitit the foUowuig warning Unless it be recognised that blood maj emanate from 
II kidney which is simply granular, operations ina> be undertaken for the remoral of 
renal calculus 

^\ith regxril to rcual pim m granular kidney, tlus is of two kinds 
There i3 the dull aching geiicrall) found, if the case be watched to be 
felt acTOos both lotos, as well as m one side Occasionally though this 
IS rarer, the pam occurs in violent |tarov>£ms sinmlitiug renal colic 
Tlus was so m the case to which I have alluded, and to a more marked 
tlcgrce m one brought by Mansell MouUin before the Cltmcal Society ^ 
If DOW, m addition to the boimatuna and paroxysmal pam, there bo 
D'lusca, passage of unc acid nod frequent nuctantion, the mistaken 
duignosis of calculus may cosily bo made \\liere granular hdney is 
possible, such a case should bo carefully watched and, if the spcci£c 
gravity of the unne nev er rises abov e 1010, the question of operation must 
be cntcrtamctl with the greatest caution, and the very great risks most 
clearly put before the patient On the other hand, many a patient suffer- 
ing from hsmatuna due to stone has been treated for nephritis, until radio- 
graphic or C)8toscopic examination has at last revealed the true cause of 
symptoms In these cases the absence of casts and of albunuuurta, in the 
mterv al whin there is no blood in the unne, is against nephritis and should 
lead to further examinations 

(8) Renal Grouihs In these cases pam and hiematuna are more 
independent of jolting and other movements, the bleeding is more abun- 
dant and it is as bttle controlled by rest ^ it is unlikely to be mduced by 
exercise 

Other conditions mentioned by Moms aa having been found m some 
of the abov e mentioned forty four cases are — small abscesses or sup 
purating cysts, solid renal or pencenal tumours, tense cysts, blood 
extravasated either under the capsule or within tho substance of the 
kidney, dense adhesions To these may be added rare cases of villous 
tumour of the pelvis, uajvus of the pelvis, aneurysm of the renal artery 
“ind primary cystic kidney 

B Diseases of other organs which may simulate renal calculus 

X ray esAminations arc very valuable here, and cystoscopy during 

> Lanctf ISSS,u 101 

* Chn Soe IVom , 18S7, xx 1-1 

> Tran * , ISJ^ xxt, GO 
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the actual attack of pain may show that both kidneys are excreting 
indigo-carmine naturally, thus excluding ureteral obstruction. When 
little or no pigment issues from one meter, meteral or renal disease is 
very probable. 

(1) Gastric and Duodenal Ulcer. Morris saw a case of gastric ulcer 
which simulated renal calculus, and the writer has successfully performed 
gastro-iejimostomy for an ulcer on the posterior wall of the duodenum 
wliich had caused severe pain in the right loin, so closely simulating renal 
pain that the kidney had been explored. 

(2) Intestinal Adhesions.^ 

(3) Gall-stones retained in the Gall-bladder may be taken for right 
renal calculus. The radiographic shadows may cause or confirm this 
error : in such a case the witer, having exposed the right kidney and 
found it to be normal, opened the peritoneum in the loin and removed a 
large stone from the gall-bladder. 

(4) Spinal Disease. The great difficulty which may arise in diagnosing 
between spinal caries and renal calculus is not yet sufficiently recognised. 
A \\Titer - already quoted thus alludes to this matter : 

“ Where a local patch of caries of a vertebral body exists, and especially where 
deep suppuration occurs and presses upon the kidney, as in a case of my own and 
one or two others which I have seen, nearly all the symptoms of a calculus have been 
present. In my own case, without any deformity or tenderness of the spine, there 
was unilateral rigidity, testicular pain, intermission of symptoms, increased fre- 
quency of mictiuition, nausea during attacks and oxaluria, with local pain and 
tenderness. Subsequently an abscess developed, and on exploration a small patch 
of caries was found, and 'the kidney was felt exposed in the anterior wall of the 
abscess cavity. Probably, as in floating kidney, obstruction of the vessels and 
ureter may arise and cause symptoms, so that pressure of the spinal abscess may 
disturb the kidney, and quite possibly give rise to haiinaturia.” 

(5) Diseases of the bladder, such as calculus, papilloma, epithelioma 
or tuberculosis, sometimes mimic the symptoms of renal disease, and 
fruitless explorations of the kidneys have been undertaken before the 
real seat of the disease has been discovered to be in the bladder ; thus 
villous growth or epithelioma situated at or near one ureteral orifice may 
obstruct the latter, and produce spasmodic renal and ureteral pain. A 
coe.xistiug hmmaturia or pyuria is then erroneously thought to have its 
origin at the seat of pain in the loin. 

R( utine use of the cystoscope has done much to prevent the occur- 
rence of such mistakes. 

(()) Appendicitis especially when rctro-colio may cause symjitoms 
closely simulating those of renal calculus. This is a frequent cause of 
error ; thus a distinguished surgeon considered himself to be the subject 
of frequent attacks of renal colic, until at last a swelling appeared over the 
appendix, which was removed; although seventeen years have passed, 
there has been no recurrence of colic. 

In addition to the above, ilorris alludes to cases of each of the following 
conditions giving rise to symptoms simulating renal calculus ; maHgnant 
and tuberculous growths in the intestines, aortic or cceliac aneurysm 
s retching the ureter or renal ves.seLs, abscess and calculus in the prostate, 
ov.irins and tuberculous disease of the Fallopian tube. 

‘ Sir Xi uor TirarU, Lancit, J802, i, IC. 

Cl. A. Wright, Mtd. Ohron., Xo. vi, p, 
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In H)tnc ca'cs U mij be liillicult t« dctuli which kidney lo txplort, 
hxmatuna bting the mam <i}in}ttoin nml pain btmg bihttril iinltfinitt 
or ab'Piit The cjito.scoj>e or the unttml catheter mav thru diiiilo the 
I*omt if skiagraph) ami other miana hue failed to do m) Wuii thtrt. 
irt.«,to«t;jm iKifh kidiit)sof ureters anel the re ml ftiiictiem is im|Mirc<J it 
18 gLiierdl) \MM to proe.u“d ver\ cautiousi) and to remo\i the s>tont3 
from the Mon.t kninev or from lU ureter first and uft» r an mteranl to deal 
wath tho opjtoMte suit Tin te\trse plin ina) lead to siippriwuin of 
unne 

OperaUoo. Tlu lutimt u placed on the seniiul side with an air 
cushion or other sup|Xirt under the fUiik the lower thigh and km e tltxes) 
and the up]>(.r arm socurod on a eeiuifortahh mt to pnient th< IkkIv 
roffing forw infs Tfa biirgcoii ifetlms rnreftifh the hiuir fionfir iml 
length of the {a.st nb That this is not an uniin[Mrtint detail in rend 
oiXTatloiLS IS provexl b) the (ulteiwing 

L‘rt>t Uumrciclier * u! Nirana tecruIrntAlU uiKtinl Ihi pleural rseite dtinns nii 
Attempt to remote a | eonrphrotic caIcuIoua ki Inee \t tlie nren ]»>v it haa f mml 
thftt the Uat nit «m reulimrntArv tiuit tbe pteun | roierUsJ a iiueal deal U-low tl o 
lower <sle.e of theeleeriUh nli Alt I that Uius. when the incwiem w-isisitkhI upu arel* 
liieAcei lent had iKTumeuruecidAhk l>r Ijen^e e>(Stw\utk InsinlloiAtUntiOU 
to the uitrvtit.AUorvi <d Dr Holt* of \ienn'* «u the (ns|Urjt e of ni limentArv 
detr{o{ me-nt of the luit nl oiui (he itu|HilAnc4 thenfure of stmitiii;. (he nla 
be fire inlemieel otKrAlioiu on (ho kidnee Dr l•Aluo * liim»rlf ili iwi lliAt in xomo 
CAM*, winch A/r buueier et<cpUonAl etea NeiriutldetrlopineiK of the (nelflh nb 
nuy denund extreme cauIiou aa (he |Uun nme )rop-ct ee hm Ii ruble Ul >w it ‘ 

Tho Burgtsan hating doftntsi (he length and position of the lowest nh 
makeaan oblique incision *nt hast I mchealons ^ inch IhIow ami {laralld 
to It ix ginning about 2^ mrhoifrom the «pim and a little internal to the 
angle formed bt the last nb ami tht, t rector spin l fcomt surgi ons prefer 
tho curted incision with tu inner end asLtmImg o\er the Itst nb os 
indicated m tig 2T2 others cboosc a xrtical or T shajxxl incision Tin. 
incision IS kept well uIkiii. the crest of the (hum otherwiM it is diihcult 
to eJav Tht skin and fa>cii l>cmg dniibs} the miisch^ vir anftnor 
fibres of the lattssimus dursi the external and internal obliqiu are rut 
through by fight sweeps of the knife Is mkio ns the yellowish whitt 
lumbar fascii is rtaLheil any bleeding \ti>.scl3 which haie been tempo- 
rani) sccureil bv forcejw are liid The lumbar fascia is next incibod 
near the jKistcrior end of the wiiuod thus exposing the quadratus him 
Ixinim and extra jwritoncal fat If th« last dorsal m r\ e cros-s iht moi«io« 
it,togctlicr with its accoinpan)ingMs>oU should bi.driwn aside or loft un 
touched if possible \\hdc the peritoncuiQ is pushed forwards with the 
hngtra of the left hand the incision in the muscles and fasci i is jirolongod 
to the required extent The jicnreiial fat, coMreil by the thm perirenal 

‘ Qu rte^l tv Dr Ia« f'lK'V d 

■ Dr III 11 louiid tl At in A o fniikrattle pemt taiA> tbo tii»t nl is ko Abiicrmally 
diort that il i! >ca nut rracli Aa tu A* the ouUr Unlrr of (I c aacio-1 iml>Alui or no nidi 
menUry thal in aumc caja-a it more lOMtoblca a trAiia\t'rM) inxxM an I tl at in theno 
<-ai>rs the lower rd^c i ( tlie j Icurs {>AmrA from ll e hrwir Imui daiy < ( tlu. laat durxul 
(xrtebrn Abnoat hcnzcmlAlIy tu»ArJa theJuurrt l^cuf the r) xnlb rib 

* J>ic lufrra ril 

* In other cam the rexerac runditiui Ruiy be j reariit though tl e lust nb be rudi 
tueitar) the {Icura mAy {isaa (roiB tie louir tugc of the eleventh liurvAl V'crtebrA 
horizonlAlly towa^ the clevcotb tib And thoe be Altogtlhcr out of Unger 

' 1 pnJer ibi* to Asy other inciuoib for il gtre* a direct snd (re« Acceva without 
matcrul nak of hunU. 
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fascia, now bulges into the ’wound and is incised at the upper and imer 
corner of the wound, so as to avoid wounding the peritoneum which is in 
front and the colon which is below. The lower border of the last nb is 
defined and the rib mobibsed by dividing the ligamentum arcuatum 
externum after pushing up or protecting with the finger the pleura which 
may he in front of it. With two large retractors opening up the wound, 
the -iurgeon, keeping near the inner angle of the wound, cuts through the 
fat ' till he can see, or easily feel, the posterior surface of the kidney, 
which he carefully separates from its bed of fat by sweeping his fingers 
aruund it in contact with its fibrous capsule. No attempt is made to 
deliver the kidney until this separation is complete. During this first stage 
of the operation the surgeon will find sometimes that the muscles are much 



Fu:. ata. XepUro-litbotomy. Iiwifiious for retroperitoiu ill 
c.\po-.ur(; of the tidney. 

thickened by rcfle.x irritation from the presence of the stone, and. if the 
.stone ha.s been a.s.sociated with suppuration and perirenal inflanunation, 
the ti.-!.sue.s will be more or less den.sely' blended and matted together. 

-Vn as.sistaut now jiresse.s on the abdomen, so as to pu.«h the kidney 
up into the wound, this being widely opened by full-sized retractors, aided, 
if neetlful. by an assistant ])uiling up the lower ribs with his hand. Thus 
the surgeon is enabled to deliver and examine the organ .systematically. 
I he a.-si.stant holds it while the surgeon feels and inspects the posterior 
surface and especially the posterior aspect of the pelvis and ureter, then 
pa-.^es the linger round the outer border to the anterior surface, which, 
a.-) Sir Henry llowse has pointed out,- can be done effectually by pre.s.siug 

‘ If tbwf.il U \cry abuiid.int, home of it i,bould be carefully removed ; poorly vit-ilijcd. 
It ji proaa to sup^purato tcdiounly and to delay liealing, when the urine ia septic. 

- Chr.. 6m:. Traru., ivi, 93. 



NEPIIRO UTIIOTOMY AND PYELO LITHOTOMY 523 


the kidney back against the firm, unyielding psoas The sensation 
given by a stone has been compared to that of the uncut end of a pencil 
(Alorris), or the last joint of a linger (Hovrsc) 

If the above means fail the incision must be made sulBcieiitly free, 
especially m a fat patient and a deep loin, to expose the kidney more 
thoroughly Additional room may be gamed by enlarging the ivouncj at 
both ends and mcismg upwards the part of the lumbar fascia which 
covers the po&tenor surface of the quadcatus muscle, or by making use of 
Komg’s incision, in which the muscles ore cut through as far as the rectus 
and the peritoneum pushed forwanls, or as rccommcmlcd by Jloms, 



Fio Ji3 The nght kidney es[ioGe>] and its \catiehi clamped «bile a stone u 
n-moicd The cortical incision ts tnme'crec When the stone is large the 
ucuiou lias to Lie made locgiludinally a little Letiiiul the free border of the 
kidney 

contmulug the original incision downwards and forwards to a point 
one mch above and in front of the anterior superior ihac spine hloms ^ 
also sometimes removed the distal tvto or three mehes of the twelfth nb, 
Bubpenosteally, after exposing its outer surface through a v ertical incision 
earned upwards from the obhque one I have never had to do this He 
also incised the quadratus lumboxum if the muscle was broad and 
obstructed the v lew A small stone m the kidney will alviays be hable to 
be overlooked , but a surgeon does not give his patieut or himself a fair 
chance who is content with exposing part of the ladney through a limited 
incision, and then trusting to punctures with a needle In evciy case the 
pelvis and upper ureter must be exammed, and the cause of the stone 

V Surf Di^easu ef the. Kuintu and Unter, 1001, u, 183 ftnd _0J 



52 i OPERATIONS ON THE KIDNEY AND URETER 

formation mav be discovered in this Avay ; obstruction of the ureter by an 
abnormal renal vessel, valve or stricture is not uncommonly found and 
can be corrected. ... 

When the kidney cannot be brought out on to the loin, the incision 
should be made large enough to see what is being done. . Needling a 
doubtful spot sometimes serves to locate a stone. 

Failing all these methods, and if the radiogram indicates a stone, the 
kidney itself or the pelvis must be incised and explored wdth a sound 
and tire finger (see Fig. 273). Eadiographic examination by means of a 
portable apparatus is invaluable in difficult cases. During this part of the 
operation, haemorrhage is prevented either by compressing the renal 
vessels between the left thumb and index finger or, as advised by Cumston, 
of Boston.^ by means of a special rubber-covered curved clamp which he 
has devised for the purpose. Cumston finds that pressure may be kept 
up by this means as long as half an hour without harm resulting, the 
operation being accomplished without any loss of blood. Morris - made 
a small cortical incision, which the exploring finger fills and even distends, 
thus controlling the bleeding to a great extent during the exploration. 
Sir J. Thomson-Walker often uses two short longitudinal incisions just 
behind the convex border near the poles of the kidney, preferring these 
to a simple large incision, which may be followed by severe hiemorrhage. 
A thorough and systematic examination of each calyx is carried out by 
means of the index finger or a short-beaked bladder-sound. The position 
of the calculus having been made out, it is removed, if small, through 
the incision in the convex border of the kidney. If this is inconvenient 
or the stone large, an incision is made directly over it, and the stone then 
removed. 

PYELO-LITHOTOMY 

Fnless an incision through the corte.x has been already made a small 
or moderate sized pelvic stone is best removed by a small pelvic incision 
made near the kiclney and afterwards sewn up without narrowing the 
origin of the ureter (see Fig. 271). Fine catgut is always used, for 
permanent .sutures form nuclei for stones. The neighbouring fat or a 
flap of the fibrous renal capsule is sewn over the pelvic incision to prevent 
leakage, as recommended by Sir J. Thomson- Walker.^ This operation 
of pyelo-lithotomy when used for suitable cases is far better and safer 
than nephro-lithotomy. It damages the kidney less and carries less 
ri.sk of Inemorrhagc both during and after the operation. When properly 
done there is very little risk of fistula following it. It is not suitable 
for large or cortical atones or when the kidney cannot be delivered. 
.V large pelvic .stone branching into the calyces is best removed through 
the cortex in order to run less ri.sk of prolonged fistula, although a cortical 
wound carries with it far more risk of luemorrhaoc. 

If the atone is irregularly branched, some laceration of the kidney 
ti.-.aiie may be sjiared if the calculus is broken up and removed in two 
or more fragments. Sir Henry Morris i thus alluded to two difficulties 
which the.-e ..tones may caii.se : “ A large branched calculus may be so 

' .!«;). of Sunj., lh'J7, x.wi, SCO. 

■ Siirij. of the Kidney and UnUr, 1001, ii, 187. 

* O’emto-Crinaty .S'urgcry, 1!U4, p. C71. 

' Bril. iStd. Journ., Xo\ciobcr 10, 1880. 
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tiglitly ombraced by the kiiUicy sub^tnuce aud the kidnc} nxay be feu 
umfomily e\eQ on its burfaco thit nothing more than i \cry firm tou^h 
organ may bt thought to be pro'y.nt an I e>en ou passing a iicidle into it 
no senfee of calculus but rather tin resistance of a tougli fibroma is met 
aiith In these cases much dilhculty will be experienced in freeing the 
fetoiie from its encasement aud for this pur(fOsc the moderately free use of 
a bistoury will be requisite It is astonishing how some of the largo 
branches of a calculus may cscajie iletcction unless the surgeon is aware of 
the firmness with which they are embraced by the tough renal tissue 
kfter remoaTng several large pieces of calculus I ha\ e m one or tw o cases 
thought that all must ha\e tome away because with my finger m the 
kidney nothing but renal tissue couH be felt and yet after scritehmg 
through at some }>omts whore the resistance was greater than elsewhere 
branch after branch of calculus has been exposed showing that more 



Fjo _71 P^elo-l tholomv Slirae in pi W Kidney del \cr«l and peleiA 
I eld up by tui^er wh ci *1 ft tn po» lio > not I tl e uicis un bas been Iwea with 
bnc catgut and co vred n th a Uap of capiule or fat 

of the calculus would have been left behind than had been romo\ed had 
the operation been discontinued because no further actual contact avith 
the calculus was made tvith the finger m the mtenor of the ki Iney A 
good racbogram should be before the surgeon as he seeks the stoucs 
If the kidney be enlarged with expanded calyces the result of 
calculous hydronephrosis or pyonephrosis on searching through the 
pelvis for a stone the gush of liquid and coUapi>e of the expanded kidney 
may cause the stone to dj&appear mto a calyx and thus lead to much 
trouble m its removal ^ 

Sir Henry iloms * gi\ es two other conditions which may prove 
embarrassing Sometimes in feeling over the kidney a portion of it 
i irying in size from a sixpenny to a five s hilling piece or more w found 
soft flaccid thm or fluctuatmg andthereisnowhereanysenscofhardness 

* S E CharU-rs Symouds Cfia Soe Trans zvi 181 

* Loe supra c I 
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or increased resistance, such as might be expected from even a phosphatic 
stone. On incising or puncturing this soft part, pus or purulent urine is 
drawn off, but no stone is felt ; but on introducing the finger into the 
interior of such an organ, a small calculus may be detected, freely movable 
within an enlarged pelvis, or fixed in a dilated caljoc, or possibly at the apex 
of a funnel-shaped pelvis. Such cases show that aspiration or simple 
incision and drainage are insufficient, and that one ought not to be 
satisfied with anything less than a digital examination of the interior of 
the pelvis, of the calyces and commencement of the ureter. Another 
arrangement of the calculus is sometimes found in sacculated kidneys. 
The renal cavity may be wholly or partially filled by a soft, mortary, 
phosphatic calculus which gives no sound or resistance to the scalpel or 
trocar, and yet, on incising the renal substance and inserting the finger, a 
stone of considerable size may be felt.” 

One more difficidty, which must, however, I think, be a very rare one, 
is inability to reach the pelvis in a stout patient. Mr. Mansell Moullin 
relates ^ a case of this kind. 

If after free incision and thorough exploration of the kidney no stone 
is found, the meter must next be explored throughout its whole length 
by passing a No. 3 English bougie or catheter down into the bladder, 
ilorris advised that this step be taken in all cases, whether a stone has 
been found in the kidney or not ; this is certainly a wise thing to do. 
Urine or injected colomed solution should be ■withdrawn by the catheter 
from the bladder ; the smgeon is then certain that the passage is clear. 
The catheter may be passed through the incision in the kidney into the 
meter. If, however, the orifice of the meter cannot be hit off in this way, 
a small puncture is made in the posterior aspect of the infundibulum, 
through which the catheter can be more easily passed into the meter. 
After the exploration this incision can be closed by a catgut sutme. 

Should a stone be found to be impacted in the upper meter, it must 
now be e.xposed and removed, the original oblique incision being prolonged 
downwards and inwards to the required extent, but it is not wise to attempt 
to remove in this way stones below the pelvic brim. Eor these I prefer 
to make an incision in front through the linea semilunaris, displacing 
inwards the rectus muscle and peritoneum, for this is safer and easier. 

Since the meter is frequently dilated behind a stone, after the calculus 
has been reached with the finger, it can generally be gradually pushed 
up the dilated ureter towards the kidney. If possible this should be done 
for two reasons ; in the first place, the higher in the meter the more 
accessible w'ill this structme be for removal of the stone and sutme ; 
•ind, secondly , damage to a portion of the meter already probably inflamed 
or ulcerated by the calculus will be avoided, and thus more rapid healing 
eusmed. 

In order to remove the stone the ureter must be incised over it in a 
longitudinal direction with a sharp knife. The wound in the meter is 
then immediately closed by means of catgut sutures passing through 
the outer coats only, the number of sutmes depending on the size of 
tile incision m the meter. Incisions made into the kidney usually can 
jc sutured also. M hen, however, the kidney substance has been much 

' Clin. Soc. Trana., 1892, xxv, 57. 



are better dispensed with Foe incisions mto the pelvis Lembert 
sutures of fine catgut are employed Incisions m the renal parenchyma 
may be closed m the following manner Several sutures of medium 
sized catgut are used (if too fine, they will cut through) They are passed 
deeply through the kidney by means of long curved round needles, 
three to five sutures being used, accoidmg to the size of the incision 
sever'il mattress sutures may be added to prevent or arrest hamoirhage 
(Fig 275) 

These sutures are passed and tied before the compression of the renal 
vessels is relaxed Chnuston ^ suturing the kidney before removing his 
clamp In this way two very important advantages are gamed — the 
prevention of haemorrhage from the kidney and usually the prevention 



Flo 27o ^epiuo-hthotoo; Sului« of ledol voond Tbe mattrOM auturcs 
d tfaKk calgat an hsoosUtio tbo finer auturea brtfig tha edget of the tround 
into apposition 

of leakage of urme tbe result is that pnmaiy uiuon of the incisions 
generally takes place, and rapid healing of the whole wound and early 
convalescence axe thus ensured 

A dramage tube is now passed {roni the postenor angle of the wound 
down towards the kidney or the mcision in the pelvis m order to allow of 
free dramage should leakage of unne occur In rare cases the tube must 
reach the mtenor of the renal pelvis Tbe rest of the wound i** then closed 
with two contmuous catgut sutures (bo 2) for the muscles and a con 
tmuous fine Imen thread for the skin In suppurative or tuberculous 
disease, tension sutures piercing all the parietes must be added for safety 
After-treatment. (1) The patient s attitude in bed should be reeum 
bent but with pillows placed behmd the shoulder and liium of the afiected 
side , pressure on the wound is thus avoided X.ater he may be propped 
up for better drainage along the ureter (2) The dressings are changed 
^ Loe tvpmtit 
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the pehTs (4) Mattiag of the pirts around the kidney, rendering it 
difficult to etplore this organ its different parts and reLations eaactly 
(5) An indurated condition of the ladney itself from the irritation of a 
stone (6) Trouhlesome flatulent distension of the colon This is not at 
all uncommon The howel ^onld be packed ai'ay with a gauze roll 
pushed deeply mto the front of the wound one end of the gauze is 
alw ays clipped to the towels (7) Opening the peritoneum This accident 
occasionally occurs in difficult cases If the wound be carefully sutured, 
there will be no serious consequences (8) A stone present but very 
difficult to detect This may be due to its small size especially if it hes 
deeply in a calj’x or is surrounded by very indurated kidney tissue A 
%er 5 «mall stone nia} cause se\ ere sjrmptoma 

Thus in one case a atone weighmgbutfonrteengrainsandaituateilin the topof 
the ureter quite incapacitated the patient from auy work In another case a very 
small atone firmly fiietl in a calyi at the upper part of the knlce} caused severe 
hrematuna and pain 

The following case, under the care of Dr Bltirphy of Sunderland ^ 
shows still more clearly what urgent s 3 Tnptoms a tmy calculus may 
cause 

The patient aged 31 had been a complete invalid for rune months owing to 
repeitod attacks of renal colic which morphine faded tc relieve the acimiautration 
of chloroform being frequently required At the operation a vert small stone 
about the sue of a hemp seed escaped with a flush of blood when the kidney was 
incised The site of the atone IS not given A good recovery followed 

How impossible it is to detect some stones is showTi by a case pubhshed 
by Morris * 

This authorit} with all his experience after Ihorouglily examining the kidnoy 
compressing it all over with the finger and thumb and also after puncturing it faded 
to delect a atone which Iiy in a hollowed out calyx Though the calculus was the 
sieoof a smiU marble it was so thickly surrounded by kidney tissue that even after 
the removal of the kidnes the position of the stone could not be detected by pressing 
on the kidney with the fingers as it lay on a table The patient made a good recoverj 

Another difficulty may occur with n sacculated kulney mto one of the 
sacculi of which a small stone may fall and be hard to find 

(9) k stone on the anterior surface of the kidney especially if near 
the entrance of the a essels 

(10) A \ery large or a branching stone Mere sire does not necessarily 
create difficulties m e-straction though owing to the changes entailed m 
the kidneys the general health, Ac by the long duration of a calculus 
the prognosis is rendered very much less favourable A branched calculus 
presents, of course, much greater difficulties 

Bennett Jlay has pnblisl ed * an excellent instance of this kind in which he 
siiwess/uJly removed s lerj hrge comewhat S-shaped calculus from a man aged 
34 with symptoms of sixteen years duration Though the stone weighed 473 grains 
and was tliree inches long manipulation failel to make it out distinctly but 
acupuncture detected it at once 

Tootiier of Tunbndge 4Vejls reincrvfd a calculus weiglung 822 grams or nearly 

’ lint 2Ird Journ 1891 i 757 

* J/rd Ciir Trans xlviij 69 The woodcut (p 73) shows well the rcUtioQ of the 

stone to the surrounding kidney 
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two ounces. The patient made a good recovery, but a sinus persisted, through 
which, on two occasions, a millet-seed calculus was passed.^ A calculus far exceeding 
the above was brought by D. Day, of Norwich, before the Clinical Society." Tliis 
calculus, mainlv phosphatic, weighed 1.331 grains. The patient made a good 
rccovciy, with a sinus persisting in the loin. A calculus larger than either of these 
is mentioned at p. 532. 

(11) A stone wliicli breaks up rapidly. Another condition allied in 
difficulty is where a calculous deposit rather than a distinct calculus is 
present. Tliis is more grave, as the deposit here will usually be phos- 
phatic and point to coexisting pyo-nephrosis. 

(12) Multiple calculi. Stones (usually minute in size) numbering over 
60 or 100 have been removed on several occasions. In such cases it is 
always possible that the minute calculi have been retained, owing to a 
larger calculus, e.g. in the pelvis or ureter, blocking their exit. 

(13) A very mobile kidney. The importance of delivering the kidney 
has already been insisted on. It is essential to have this done both for 
detection of the stone and for its removal, in order to avoid needless 
disturbance of the surroimding parts. 

Jlay ^ explains the remarkable fact that his large stone was not felt when 
the kidney was thoroughl}’^ exposed by the fact that the organ fell forwards and thus 
embarrassingly increased the depth of the wound. 

(U) A Ividney situated very high up under the ribs, especially if 
there bo firm adhesions around it. In such a case, it may be necessary 
to remove the distal two-thirds of the last rib, care being taken to protect 
the pleura. 

(15) A kidney, the pelvis of which it is difficult to reach owing to the 
stoutness of the patient. 

Question of Nephrectomy during a Nephro-lithotomy. In several of 
the above conditions the question of the advisability of removal of the 
kidney will arise, e.g. where the kidney has been much handled and 
repeatedly incised, where the stone is large and branched and difficult of 
removal, where many stones are present or where one is present and very 
friable, where the kidney is much altered by pyo-or hydro-nephrosis. 

In such cases the surgeon will be guided by the age of the patient ; the 
knowledge he possesses as to the condition and function of the other 
kidney (the amount of urine, &c.) ; the proportion of the urea excreted 
b}' each kidney, the evidence of skiagraphy of the opposite kidney, &c., 
the degree to which the Iddney he is operating on has been disturbed from 
its relations, and its structure interfered with ; the amount of disease, 
e.g. number of sacculi, condition of pus contained in them, the thinning 
of the cortc.x. &c. Finallj'’, the length of time that the operation of 
nephro-lithotomy has already lasted and the condition of the patient 
must be taken into account. Mffierc the patient is young, where the 
other kidney is liealthy, where the kidney operated on is mrich damaged 
by prcviou.s disease, where several stones are present, nephrectomy, either 
now or a little later, is indicated ; of these, immediate removal of the 
kidney is preferable if the patient’s condition admits of it.^ But the 

• liril. Med. Jotim., 1892, ii, 69. 

- Tran’., 1893, xxvi, 24. 

® c\t. 

' W. 11. A. Jacolwon, Clinical Sue. Trantaclions, 1889, xxii, 198 ; and 1S9I, xxiv, 165. 
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question is a very difierent one where the kidney is large after its fluid 
contents as well as a stone have heen removed , or nhere it is a case 
of multiple calculi m a suppurating; damaged kidney Nephrectomy 
should as a rule be deferred here and the kidney thoroughly drained 
for (1) additional shock and loss of blood will be avoided (2) the con 
dition of the opposite kidney, very possibly calculous aL>o will be made 
clearer by waiting , (3) the bulk of the kidney will be lessened by dram 
age , {i) though a source of discomfort (if an open sinus persist) it may 
stiU do some important work Occasionally carcmoma develops m a 
calculous kidney and may be suspected where there is unusual mduration 
of the kidney or pelvis around the stone The author found this condition 
in a man ag^ 65 who had had a stone in the left kidney for over 40 years 
The shadow of the stone extended from the eleventh rib to the crest of 
the Ihum The patient died of recurrence of the growth withm a year of 
the nephrectomy 

Besults. In 1 024 cases at the Mayo Qinic^themortalitynasl 06 per 
cent Becurrence took place m the same kidney m 8 5 per cent In 
Legueu a * collection of 264 nephro Uthotomies the death rate was 6 4 per 
cent 

Causes o! Death after Nephro-lithotomy 

(1) H(Bi»(yrrh.age A. most mtercstmg case of bEcmorrbage fatal on 
the seventh day after nephro lithotomy was brought before the Clmical 
Society * by Dr Stevenson and Mr Butler Smythe 

Sewral sroall and one Urger stoae (this ooe b«tng t ghtly fixed in the pelvis and 
ureter) haTmg been removed from a kidney tbe site of b>dro nephrosis the patient 
did well save for a temperature which was 103^ on tbe third and fifth days and 
all along very variable until the sixth day when bright blood and urine were passed 
both by tbe urethra and by the wound On the seventh day about half a pint of 
bright bloody unne waa drawn oS from tbe bladder and death took place soon after 
wsth symptoms of iniomal h^orrbage Tbe kidney waa found enormously dis 
tended with blood-clot and bloody unne The opening made at the operation woa 
smaUasdblockednpbyolot Embeddedintbekidneysiibstaace close to the pelvis 
was a round spiked calculm which had ulcerated into a branch of the renal artery 
just at its entrance into (he kidney and had given nse to profuse bleeding into this 
dilated oigan. 

Another possible cause of busmorrbage after nephro lithotomy is where 
calculi are associated with a growth in the pelvis of the kwlney 3Ir Battle 
has recorded a most mteresting instance of this * 

At a lumbar nephro-hthotomy several oxalate cakuli were removed and a viUoua 
growth scraped away froni the lower anterior aspect of the pelvis The patient 
resumed work but the lueznatuna returned and b^amo profuse and coostant and 
the kidney was removed about eighteen months after the first operation The 
surface about the pelvis was papiUated and Gnu and the microscope showed evidence 
of a new growth at this spot but whether this was a s mple papilloma or a squamous 
epithelioma remained doubtfuL 

Hsmorrhage may be treated by tightly packing the wound and 
applying firm pressure biephrcctomy may have to be done in a few cases 

(2) Shod This may be lessened by bandaging the limbs fimly ov er 

' E S JnddandA J Scholl CoTheted Papers «/ tte Jfoyo W nw 19 4 xvi,31’ 

* SrJ Thomson Vtaller Cargon t iIoi€n Op hatgery ii 59 

* Trow 18S9 ixii **14 
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"iinitioe ti?siie heforc an operation 'wliicli is expected to be difficult and 
tedious. It mav be combated by saline infusion, u-armtli and injections of 
pituilrin. 

(3) CcUuIili.'^. 

(■1) Uramia. if the other kidney is the site of calculous disease or 
disorcanised. Years ago this was a common cause of death.^ Modern 
methods of examination and preparation have done much to diminish the 
number of deaths from urfemia. 

(5) Septicerwia. It is to be noted that septicaemia may occur after a 
nei)hro-lithotomy. successful as far as the removal of the stone goes, after a 
considerable interval, where pyo-neplmosis coexists. This is an additional 
reason for carefully considering the advisabiUty of performing nephrec- 
tomy in such cases. 

Dr. Shepherd, of ^Montreal, has published ^ a very interesting instance 
of this kind ; 

Xcphro-litliotomy was performed in a patient aged 2G, who had suffered from 
syniptom.s of stone for seven years, with no tumour, and pus in the urine. An 
enormous, unbreakable stone of triple phosphate wa.s removed with much difficulty 
from the left kidney. It weighed 4 oz. 7 dr., and measured 3.1 inches in length and 
ft inches in circumference. The tissue of the lower part of the kidney exposed .seemed 
healthy, and no pus being evacuated it was thought best not to remove the organ. 
The wound continued to di.=chargc pus. and the temperature varied corresponding!}' 
for three months and a half after the operation, when septicfcmia set in and proved 
fatal. The necrops}- showed that the upper part of the kidney, which was not 
exposed, consisted of large commtmicating sacs, containing over 10 oz. of fetid pus, 
and a number of irregular branched calculi. Dr. Shci)hcrd points out that the fatal 
sc])tie!emia was undoubtedly due to these abscesses, showing the need of thorough 
exploration in all eases where a large .stone has set up grave changes, and of extirpa- 
tion in most of them. 


THE TREATMENT OF CALCULOUS ANURIA 

Although sjtontaneous recovery from this very grave condition may 
occasionally occur, it is eeitain that an early and suitable operation is 
by far the best treatment. Morris found that only 20-8 per cent, cures 
occurred in 48 cases treated without operation, whereas 51 per cent, 
out of 49 cases recovered after operation. Out of 5G cases collected 
by Legueu. 28-5 per cent, recovered without operation ;. it is probable 
that the obstruction was never complete in some of these cases. 

Bebjre operating, the surgeon should remember, that the stone is 
nearly always in the ureter of the only useful Iddncy, but that both ureters 
may become simultaneously obstructed in some cases, and also that two 
e.xceptional cases liavc been recorded in which a vesical stone closed the 
orifices of both ureters. * Morris drew attention to the three important 
factors in the j)ro(luction of calculous anuria. 

( 1 ) •• A long-standing change in one of the kidneys causing a diminu- 
tion if not .suppression of its function; or else a congenital anomaly 
(ab-'iice or atru])hy). 


’ ^7i;i S(»‘. Tr/int., \v, 

•• rhiMflj.h,,! ,\i>ril i't. 18S7 ; .-I/ih. r,f Surg., 1887. vi 18.7 
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(2) A recent or recently nggra\ated lesion of the prmcipa! kidnej 
This ie<!ion is mechanical and canswl bj a calculus 

(3) A reflex inhibitory effect upon the disorganised kidney leading 
to complete suppression o£ its imperfect functional pow er 

The surgeon may restore the function of the principal kidney by a 
prompt reraoi al of the obstructing stone or failing this by smiplj forming 
a temporary fistula in the loin the other kidney niaj then regain its use 

Diagnosis. Calculous anuna can be readily distingiushed from the 
temporary reflex suppression that may follow operations on the lower 
urinarj organs bj the history and from the uncniia of Bright s di«!ease 
also by the history and b> the absence of the earl^ and charactenstic 
symptoms of non ohstructue uraunn such as headache nervous dis 
turbances coma and convulsions The subject of calculous anuria may 
rcmnn so well for many days that it may be difficult to realise the gravity 
of his condition 

It 13 not always easy to tell the side of the principal kidney and the 
exact i>o3ition of the calculus which has recently obstructed its ureter 
but cv erj effort must be maile to ileternune the^e points for the opera 
tion must he performed on the si<le of the healthiest kidney which is 
nearly always the last aflected 

A history of prenoiis attacks of renal colic on one side and of a sudden 
recent onset of colic on the same side associated or rapidly followed 
by anuna nny indicate the affected side with more or less certainty 
but if the last attack of colic which has been followed by anurn be on 
the other side the obstruction is practiciUj certain to be on that side 
Kigidit} tenderness an I more rarely swelling on one side may confirm 
the diagnosis 

\\ hen no historj of value is available palpation may discover tender 
ness or rigidity over one kidnev or ureter although the subjects of anuria 
are usuiHj too stout to allow palpation of the meter Rectal and vaginal 
examinstion may enable the surgeon to feci n ealetilus low down and 
"Moms detected a stone in the ureteral onfiec after dilating the female 
urethra and such a calculus has also been seen through the cystoseope 
Txamination of the ureteral orifices b> means of this instrument may 
add a link to the chain of facts required for accurate diagnosis In cases 
of partial anuria the cystoscopc may serve to show which kidney is the 
pnncipal one especially when indigo carmine has been injected into a 
vein 

Cathetensation of the ureter may demonstrate the affected side and 
the exact position of the stone it may even displace the stone and 
relieve the anuria 

If one kidney is known to have been diseased for some time and 
especially jf it has been exploreil by an opcmtion the recent obstruction 
IS almost certain to be on the opposite side A^^len one kidney has been 
removed and anuria suddenly supervenes some time afterwards it is 
imperative to explore the remaining kidney hut this has not always been 
done Thus a young woman had her left kidney remov ed for tuberculous 
disease some months later she was taken to another hospital suffenng 
from anima which was considered to be duo to tuberculous disease of 
the remainmg kidney but the autopsy disclosed a small calculus impacted 
m tlie right ureter and a hypertrophied healthy kidney 
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"Witli certain precautions, radiography maj^ give information which 
may serve to complete the diagnosis by localising the stone, but a negative 
result must not be relied upon, because a stone which is large enough 
to obstruct the meter may yet be too small or too transparent (uratic) 
to give a shadow in a fat subject. A positive result may also mislead, 
for a large calculus may be present in the pehds of the other kidney, and 
only a small one in the ureter last obstructed. To arrive at a diagnosis, 
all the facts available must be re^^ewed and too much reliance must not 
be placed upon any one sign. 

It must not be forgotten that cancer of the uterus or of the bladder 
may, rarely, cause sudden anmia, and lead to a hast)’’ diagnosis of cal- 
culous anuria, but a thorough examination ought to jjrevent this mistake. 

Morris related a case of polycystic disease of both Iddneys, which led 
to error. A history of passing gravel and a stone was very misleading in 
this casc.^ Anmia may be the last stage of any renal disease, especially 
of bilateral tuberculous or calculous nephritis. 

The Natme o! the Operation. In most cases it is best to explore the 
kidney which is considered to be the principal one through the usual 
incision in the loin, and to remove any stone that may be discovered in 
the pelvis or the upper part of the meter. Morris stated that in twenty 
out of thirty cases this incision woidd have served to remove the calculus 
at the primary operation. If a calculus cannot be found in this way, 
a ureteral catheter should be passed downwards to locate it. Some- 
times it may be removed by prolonging the incision, or through a separate 
extra-peritoneal incision in the groin, if the calculus is lower down. In 
grave and late cases, however, it will be wise not to endanger the life 
of the patient by prolonging the operation unnecessarily, and to defer 
what may prove to be a difficult and long operation until the patient has 
recovered from his immediate danger ; by forming a fistula the surgeon 
will have done all that is urgently required to save life, i.c. to re-establish 
the secretion of urine. The be.st way is to open and drain the renal pelvis, 
for nephrostomy may be followed by severe haemorrhage ^ in these cases 
where the kidney is much enlarged and congested. 

If it be known beforehand that the stone is too low to be reached 
from the loin, extra-peritoneal ureterotomy after displacing inwards the 
lower half of the corre.sponding rectus abdominis should be performed at 
once, the stone removed through a longitudinal incision and a catheter 
pas-jcd tlown into the bladder to make certain that the passage is clear. 
The mci'iion into the ureter may be partly closed by catgut sutures, but 
it is not safe to invert the edges and thus to narrow the lumen of the only 
ureter, unle.ss the latter be dilated at the site of the incision. 

Blood clot in the lower part of tlie meter may be sufficient to prevent 
or delay the return of urinary secretion, ns pointed out by Clayton 
Creeru'.s hi any case a drain must be placed near the ureter to jirevcnt 
jiossihle urinary extravasation. 

If the stone be known to be impacted at or near the lower end of the 
ureter, primary ncphro.stoiny may be done in grave cases, and the calculus 
may he removed later, if not naturally passed. 

' rnjira cil,, ii, ICS. 

* Mc!<n, Jotirn. Amrr. Mrd. .4»«oc., rdjru.iry 16, 1921, p. 020 

’ 1906, i. 91. * 
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Garceaii ' removed a stooe irhich was impacted near the lower end of 
the ureter through aa lucision m the anterior s agmal wall The operation 
only took ten mmutes, and it was completely successful 

Sometime'^, although very rarely, it may happen that all the efforts 
of the surgeon may not suflSce to enable him to decide upon which hdney 
to operate He must then explore one kidney through the loin and 
if this be found to be atrophied or greatly diseased he must dram the 
opposite kidney and remo\e the obstruction if possible This is better 
than domg an e^loratory laparotomy for it may be very difficult to find 
and examine the ureters, especially in fat subjects , and even if a calculus 
be found it is not wise to try to remove it through the peritoneum for 
se\ eral reasons The contents of the ureter abo% e the atone are \ ety likely 
to be septic, and it may be necessary to dram the ureter, which is more 
safely done extra peritoneally , if the mcised ureter be sewn up it may 
leak into the peritoneum later Moteo\er, palpation of the kidneys may 
mislead the surgeon, the latest kidney being the most diseased one in 
some cases Even if a correct diagnosis be arrived at by a laparotomy 
another incision is necessary to dram the kidney and remove the calculus, 
as m Duke's case * In this case all that the surgeon could discover vvnth 
his hand m the abdomen was that the right kidnev ' was apparently a 
little larger than tbe left ” On this sbght evidence the right ladney was 
opened through tbe loin and two calculi discov ered in the pelvis one of 
these, weighmg 3 2 grams, was removed later, and the patient recovered, 
although she had sudeted from complete aouna for ten days 

Cabot advocates exploratory laparotomy,* if other methods fail 
to indicate the site of the recent obstruction He relates two very mterest- 
ine cases, in each of which the operation failed to discover the calculus, 
but probably serv ed to dislodge it In one case bimanual examination 
through a median laparotomy and an incision m the loin failed to discover 
the calculous obstruction In the other patient only a lumbar nephro 
tomy was performed Both patients recovered 

One of the most bnlbant examples of what nephro lithotomy can do 
m some cases of calculous anuria was brought by R C Lucas before 
the ISIedico Chirurgical Society * and before the International Congress of 
Medicine meetmg in London about twenty eight years later 

ThejJatient, a«ed37, hadhad bernght kidoer, a 'mw shell containing masses 
of stone neighing twenty one onnees ’ successfully remoYed in 1885 Three months 
later she was seized with agouiatog pain in tbe back and left loin Suppression of 
urine quicklv set in and on the fifth day a calculus u as removed which was esactlj 
of tbe shape to act as a ball valve to the top of the left ureter The patient made an 
excellent recovery, and was quite well wben shown by Lucas at the International 
Congress in 1913 

But in many cases of suppression the indications are less clear, and 
there is often much difficulty in deciding which ureter is blocked, owing 
to tbe deficient history An excellent instance of such cases, m which 
the surrounding difficulties were most successfully met is recorded by 
Fraser and Parkin, of Hull * 

* Boston Aled and Sitrff Jaunt , Apni 21, 1901 

» Lancet 1904 n 174 

* Ann of Sarg , October 1901 

* Trans , izsiv, 129 

< Lancet, 189% 11,688 
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The pntient bore suffering from suppression of urine was 74 years of age. Beyond 
the evidence pointing to obstructive anuria, there was verj’ little to throw light on 
the condition of the kidneys, or which organ should be explored. As the patient had 
been obsen-ed by her friends to support the left side in walking, and as there was 
deep-seated tenderness in this loin. Parkin explored the left kidney from the loin. 
The organ was enlarged, distended, and hj-pertrophied. About six ounces of urine 
escaped when the kidney was incised along its convex border, the last portion to come 
away being mixed with some pus. Xo stone was found and the cause of the sup- 
pression must remain obscure, as the patient, though /4, made a good TGCovcry, with 

a sinus from which most of the urine passed. 


The above cases show the importance of knowing the history and, 
where this is deficient, making a most minute examination, no point 
being considered too trmal to be pieced in vdth others, before it is decided 
whicli kidney is tlie working one and now ob.structed, and which is 
obsolete. 

The Time for Operation. Any operative interference should be under- 
taken. if possible, long before the final stage of constant hiccough and 
vomiting, subnormal temperature, irregular pulse, tremor and drowsiness. 
As .soon as the diagnosis becomes certain an operation should be resorted 
to. for it must be remembered that, if the obstruction be too long con- 
tinued. its removal may not relieve the suppression. The mortality 
mounts steadily with the delay. A few patients have recovered after 
.suffering from complete anuria for ten or more days, but others have died 
after three or four days. Cases of incomplete obstruction last much 
longer. 

One of us (R. P. R.) removed two small stones from the left ureter of a very stout 
lady ^^ho had suffered from anuria for eight days. She was greatlj' distended, 
vomiting brown offensive material. She was dyspnoeic and eyanosed. She made a 
goo(^l recoverj- and remembers little or nothing of her grave illness. Within seven 
hours of the operation she passed si.x pints of urine laden with urea. She had been 
given four pints of saline solution in the axillm. The opposite kidney had probably 
been destroyed six years earlier by an impacted calculus. 

Diurctic.s, purgatives and sudorifics should also be given. 

Anuria following injuries is much less hopeful, owing to concomitant 
injuries. The following are examples : 


Kdward Cock recorded i the case of a young man who died comatose on the 
eleventh day after an accident. All the symptoms of the original injurv and the 
siib=cfiucnt pcritoniti.s subsided in a few dn 3 -s. .«ave that the cathetcr’withdrcw 
nothing but bloo<l. The autopw showed a ruptured single kidnev. In Poland’s 
cn«e = the complete supprc.ssion of urine which followed an injurv was duo to throm- 
bo-^is of the renal vc.«.sels of one kidnej', and rupture of 'the pelvis on the 
other side. 

Butler, of Guildford, records => a case of suppression of urine lasting thirteen 
flays. The necropsy showed that the ureter of the onlv working kidney (the left 
one) was grc.it Ivflistended with urine and plugged bv a 'solid hard bodv about its 
centre. 1 his provcfl to be a venous thrombu.s. which, formed in one of ‘the veins in 
the kidney, liarl jiasswl through a rent in the kidney tissue into the pelvis and ureter 
Here the suppression came on four d.ays after a blow on the abdomen. Xo svmptoms 
had iKiint.al to renal dbease, and, save that the blow was on the left side, there was 
notlnng to tell on which side the obstruction was. 


Path. Sry. Trann., 18d0-(8, i, 208. 
- Otn/n Ho-ipital P.rjHjrts, vol. xiv. 

^ iMncct, IS'JO, i. 79. 
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NEPHRECTOMY 

Indications (i) Peual (Hbcrcufosti, when pro%«I to be unilateral, 
\\hen the genera! health and strength of the patient are goo<l enough to 
arrant the operation and when there is no eaidence of actne phthisis 
or of serious tuberculous disease elsewhere Associated tuberculosis of 
other parts was found in nearly 80 per cent of 227 ca-^cs at the "Ma^o 
Clinic *• 

Pnmarj nephrectomy is always to be preferred under the aboie 
conditions, but occasionally secondary nepliectomy has to be under' 
taken after the kidney has been temporarily drained and a discharging 
sinus or urmatj symptoms persist and the genera! health is not impro\nng 
Secondary nephrectomy may be more difhcult and dangerous owing to 
the presence of troublesome adhesions and extension of disease into the 
surrounding tissues The operation should be performed without delay 
while the ladney is still comparatively small and mo% able and before the 
disease baa extended along the ureter or into the bladder The risk of 
general tuberculosis is also to be bonie in mind There is no CMdence to 
show that tuberculous disease of the kidney ever heals, although its 
symptoms and signs may vanish vrhen the kidney has been slowly 
destroyed and remains only ns a fibro-caseous mass , but for the aery 
few that survive thas painful and tedious process many more succumb 
to this most fatal disease Over thirtj years ago Mr Jacobson strongly 
ad\ ocated early operation 

*' I would most strongly urge this course (early exploration o! the lad 
ney) with a twofold object (1) to clear up the case * and (2) to perform 
nephrectomy if the kidney is found to be the site of so fatal a disease If 
I Bin told of the unwisdom of this step owing to the probabihty of both 
kidneys being affecteil, I would reply that as a rule both Jadnejs are 
not affected at on early stage Thus Dr Fagge * gives a hst of thirteen 
cases w hich show ‘ the characters of tuberculous disease of the kidney 
at its commencement ’ In only three of these were both kidnej's affected, 
and in all these tubercular mischief was present m the bladder also If 
dunng this early exploration one or two pyclitic dilatations arc found, 
extirpation of the kidney should be performed while the organ is still small 
and movable, and before the test of the gemto urinary tract becomes 
involved 

“ J nerd not jemind my rcadus of the miseries which he before a 
patient with estabhshed tubercular kidney, the results of ulceration of 
bis bladder and the usual course downhill arrested it may be for a little 
while by nephrotomy and drainage ” 

Mr Jacobson’s experience of drainage alone in established tubercular 
kidney was most unfavourable, the relief being slight and short livwl 
and not arresting long the hectic and increasing debility On the other 
hand, m four cases in which he was able to perform nephrectomy early 
the results were most ssatisfactory In four others the recov'cry though 
less complete, was very satisfactory Finally, in two the disease was too 
advanced for the results to be satisfactory This was before the modem 

* V C I(aTii,Cott((ttd Poptftf&t VajwCftmr, 1023, sv, tis 

* Snl JlfJ J^rn 1800 }, 117 

* foSP * Jtfd'fin*, ii, 
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nicthotls of carl_y accurate diagnosis were available. These should be 
employed in every case. The x)rcsent writer’s results in fifteen cases have 
bi“on vorv gratifying, although one patient died of general tuberculosis 
.'^i.x montlis after the nephrectomy . 

Ramsay ^ gives the results of 191 cases of primary nephrectomy for 
renal tuberculosis. Of these 106 were noted as cured, 31 were improved, 
37 died within one month of the operation, and 17 died at a later period. 

Forty-nine cases of secondar)'^ nephrectomy after a previous nejihro- 
tomy are also given. Of these 18 died shortly after the operation, and 23 
(or 46 per cent.) were cured. Of the 37 deaths resulting from primary 
nephrectomy 9 were due to uraimia, 3 to tuberculosis of the other kidney, 
and 2 to amjdoid degeneration of the other kidnej\ These 14 deaths serve 
to emphasise the importance of thorough investigation of the capacity of 
the other kidnc)’’ before nephrectomy is decided upon. For although the 
second kidney, as mentioned above, is not often affected in early cases, 
yet when the case only comes under observation in the more advanced 
stages it will ver}* possibly be diseased. 

At the j\Iayo Clinic - the mortality was under 2 per cent, in 227 cases, 
l3ut another 20 per cent, died within five years after the operation, but 
GO per cent, of the patients were cirred. H. H. Young ^ reports a mor- 
tality of 0-89 per cent, in 112 cases, 47-5 per cent, cmres and 20 per cent, 
improvements. 

Mr. Daxdd Newman '* writes as follows on this important subject : 

“ There is as great responsibility in refusing an operation as in advising 
one, and by adopting the former course during the time that elapses 
between the onset of the disease in the kidney and the invasion of other 
parts the surgeon may allow to escape a valuable opportunity of sa^^ng 
the life of his patient. Since physicians have come to appreciate the 
value of recognising minary tuberculosis at an early stage the results 
obtained by the surgeon have greatly improved.” 

Now by bacteriological examination of the urine, inoculation ex- 
periments, segregation of the urine and the employment of the cystoscope 
the surgeon can obtain objective proof of the presence of tuberculosis 
in tlie urinary tract long before the subjective evidence is sufficient 
to justify a diagnosis. Unfortunately, when a patient is not suffering 
much actual pain or serious inconvenience it is difficult to convince him 
of the seriousness of his condition, but in all cases of primary renal 
tubertmlosis the problem must be seriously placed before him and nejDhrec- 
tomy advised.’’ 

Permit me to quote a passage from Watson and Cunningham : ® 
CUmcal evidence of wiilatcral renal litbercidous infection. The 
testimony of this nature upon the unilateral occiurencc of renal tuber- 
culosis is derived from, and based upon, the examinations of the urines 
drawn separately from each of the two kidneys, and from the facts vdth 
regard to permanency of the cures or entire absence of evidence of the 


' .-Inn. of Surg., IIKK), -101. 

= y. f. Hunt. l(^. tupra cU., muJ K. S. .ludd mid A. J. Scholl, ibuL, n. 438. 

^ Practirr fif brnhtgtf, 1920, i, 32i. * 

« lynnr^!, 1012, ii, *1735. 

.Itdv ‘mi'r""' "f nenal Tuberculosis" The PnietxHoner, 

• No-.nnm. rjhea^f, ami Hurgrnj of the Oenito-Vriaanj .Sit/sffw, ii, 300. 
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i existence of renal tuberculosis, subsequent to nephrectomy of the kidney 
which IS kno^vn. to be invaded by it Upon the evidence of this character, 
such surgeons as Kronlein, Israel, Kummel Bahn, Kelly, Bevan, Reynaiid, 
Casper and Hurry Fenwick assert that the process, at the time at which 
the patients were exammed by tbem, was confined to one kidney in from 
50 to 80 per cent of the cases ’ Or, taking the disease not at the stage 
when it should be presented to the surgeon but when it has done its worst 
and has come under the review of the morbid anatomist rather than the 
cimical pathologist, Halle and Motz* found m 131 cases of renal and 
ureferal tuberculosis evainincd by tbem post mortem, in 89 the disease 
w as confined to one side, m 42 it iras bilateral ” 

Should the condition of the other kidney still remain doubtful after 
the available methods of m\estigation have been exhausted, then it may 
become necessary to examine it by means of an exploratory incision, but if 
the ureteral catheter can be used the need for this operation can scarcely 
arise Edebohls * advised a lumbar exploration, and this is doubtless 
the safer and more certain method The disturbance caused will be 
comparatively sbght and is mote than balanced by the additional security 
that the surgeon will feel when proceeding to perform nephrectomy a 
week later 

As it IS necessary at least to see the kidney m order to be sure that it is 
healthy, it is clear that an exatmoation through an abdominal incision 
only serves to show the presence of the kidney ]\lr Barling * however, 
recommends palpation of the opposite kidney through an mcision into the 
peritoneum at the antenor part of the usual lumbar incision This plan 
IS certamly simpler than making a separate abdominal or lumbar mci 
Sion, although it cannot bo said to be as reliable as the latter, the eye 
being much more trustworthy than the hand 

(n) Calctilcnis pyehlis or pyo nephrosis where the kidney is destroyed 
by long formation of calculi and consequent suppuration, where numerous 
calculi exist with sacculation of the kidiiey or where a large and branching 
calculus 13 so embedded as to resist removal These indications for 
nephrectomy have been already considered under the heading ‘ Nephro- 
lithotomy ” (p 530), as it IS during the performance of this operation 
that the question of removuig the kidney for the above conditions will 
arise 

(m) A kidney the site of hydro nephrosis or pyo-nephrosis tn uhicTi 
the cause is irremovable, or the kidney beyond hope of recovery 

A papilloma of the renal pelvis may cause a large hyd^nephrosis 
with destruction of the renal tissue Reynolds * describes such a case 
requiring nephrectomy Albarran and Imbert were only able to collect 
accounts of twenty two cases It is possible that early diagnosis may 
enable the surgeon to save the kidney by removing the growth only, 
but it should not be forgotten that these growths are very hable to become 
malignant 

In cases where the hydro nephrosis is early and due to movable 
ladney nephropexy will often suffice In some cases the hydro nephrosis 

> Avnalu dts Haladns des Organet Oinito Omiatrtt, Pans, 1906 xxiv, 161 241 
• ^nn of Siirg , Apnl 1898 
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may be due to valve or stricture of the ureter. For au account of 
the different operations performed for the relief of these conditions, 
see p. 577. 

(iv) Certain cases of niaJignant disease. These fall into several groups, 
vhich must bo looked at separately from an operative point of view. 

(a) Sarcoma occurs chiefly in children before 10, usually much earlier, 
before 5. In such cases the risks of immediate death from shock, of early 
recurrence or of death from secondary deposits elsewhere, should be p.ut 
clearly before the parents, together -vshth the certainty of an early death if 
the growth is left. 

(b) Hypernephroma, the commonest of all renal tmnours. 

(c) Carcinoma occurs usually in patients past middle age. 

(d) Embryonic tumours. 

In addition to these, malignant papilloma of the renal pehds has to be 
considered, for it demands nephrectomy and ureterectomy. Darnall ’ 
analysed 56 recorded cases. 

In any case an operation should only be performed in an earl}’' stage, 
while the growth is still inside the capsule, and wliile the strength, 
health, and condition of the^dscera are satisfactory. On the other hand, 
where the history makes it probable that the growth has got beyond the 
earlier stage, when there is any extension to the lumbar glands or other 
viscera, when there is nausea, emaciation, hremoptysis or a temperatirce 
inclined to fall, the time for operation has gone by. So, too, any ascites 
or oedema of the lower limb arc absolute contra-indications. Varicocele 
is so uncertain a symptom, that it cannot be held to contra-indicate 
operation. - 

tVith regard to the frequency of secondary deposits, tlie fact tliat Dickinson ® 
found fiiese to bo present in no fewer than 15 out of 19 cases strengthens, ver 3 ' 
deeisively, tlio argument in favour of early operations while these growths are small, 
at which time, moreover, they can be successfully attacked through a lumbar 
incision sufliciently enlarged by the steps given at p. 521, or by one made anteriorlj'. 

!Much information may be gained from a very complete study of 
sarcoma of the k-idney in children by Dr. George Walker, of Baltimore.'* 
In all, 74 cases in children in which nephrectomy was performed are here 
collected. Of these 27 died from the effects of the operation, 28 died from 
recurrence, 14 passed out of sight, and 4 remained well from three to five 
years after the operation. The immediate mortality is therefore 36-4 per 
cent . Though still very high, this is a vast improvement on the earlier 
published figures ; for instance, Butliu ® gives GO per cent. As regards 
cures. 4 crises, or 5-1 per cent., may be considered as probable cures, but 
it is cjuite jiossible that some of the 14 cases that pas.sed out of sight 
were cured, since they were all of them well when last heard of : in this 
case. 0-4 per cent, is too low. Since the publication of tliis paper one of 
the supposed “ cures " died of recurrence or of independent and similar 
disease in the other kidney, and 2 incomplete ca.ses have been reported 
to be well after six and ten years respectively. So that the proportion of 

I S<irg. Otjnrrr. anit 1022, October, p. 403. 

= Owen Itielmrds. O’M./V Hufpital lifporlt. 1905. li.v, 217. 

’ pj th* hidvfy ami I’rinary fJcrcDigrmcnts. 

* .Inn. of Surg., 1897, .\xvi, 520 ct frg. 
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cures may now lie said to be at least 6 7 per cent Bnefl) the most 
important points m connection \ntb four of these successful cases are as 
folioivs 

1 leTatVs case Boy aged 14 years The tumour about double the size of a 
mansfist aias remoied through a T shaped lumbar incision Tl e perirenal fatty 
tissue was freely excised after rcmoTaloI the growth Well fiae years later 

2 iS'cAm dt 8 case Cirl aged 6 months The tumour was the size of a ch Id s 
head and was removed through an tnosion two fingers breadth to the left of the 
mid lie line of the abdomen The peritoneum was not sutured The child n as well 
four jeare later 

3 Abbes case Gul aged 2 years The tumour which weighed lbs was 
removed through a transverse incision extendmg from the lumbar region to near the 
middle lino of the abdomen The child was well four years after b it she died of 
sarcoma of the other kidney nine months later 

4 Abbe 8 case Girl 14 months old t (racisvecse inci<ioa was again used 
extending from the middle Ime of the abdomen to within 6 cm of the apme The 
child weighed 16 Ihs the tumour ■■ J lbs The child was well three and a half years 
later 

Another successful case is described by J D Jfalcolni ^ the child being 
in good health eighteen years after the operation 

Morns * concludes that the mortality from the operation has been 
reduced to between 20 and io per cent and thinks that it is not likely to 
fall much lower than this Fedoroff * had a mortality of 20 6 per cent m 
42 nephrectomies 

Heiesco < m hia 63 cases in infants operated upon since 1800 found a 
mortality of only 17 per cent 

VUoKaie Resuht Oier 10 percent of the adult cases were cured 
m the sense that they were known to be well at the end of three years 
and are not known to hav e had recurrence smee although the results 
are less favourable m children about 7 per cent of cures occurring 
(Owen Eichards) 

Br Walker aUo compares the length of life from the time of the 
discovery of the tumour in cases not operated on with those that were 
operated on In 68 cases not operated on the average length of life was 
8 03 months in the operation cases the avenge wis 16 77 months an 
average gam that is of 8 09 months by operation 

Since this disease when left to itself is necessanly alw ays fatal arate 
of cure after operation of nearly 10 per cent constitutes strong evidence 
in favour of operation wherever there is a reasonable hope that the whole 
of the disease can be removed 

“With earlier diagnosis and improved technique it is to be hoped that 
a still greater measure of success will obtain 

To secure this improvement the following pomts deserve attention 
An exploratory mcision should be made as soon as obstinate pain and 
swelling (perhaps revealed by an antesthetic) or free and recurrent bleeding 
shown to come from one kidney by means of the cysto^cope call attention 
to the possibility of a growth and before time has elapsed for lymphatic 
infection MTiere the case comes before the surgeon m a more ad\ anced 

V Cf n Soc Trans 1814 xwi 94 sod lS9o xxvi ^87 
rg cal -Diseaaes of lie ^id ejonlOrtftr 1901 160 

* Ze I / Urol 19 xvi 303 

* Thestt Paris 1809 and quote ly Owen Riebards in an excellent paper n the 
Guy s Hasp lal Reports vol lix 
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static, he should bear 5Ir. Malcolm’s ad-sdce ia mind. As in the “ treat- 
ment of new growths elsewhere, the more definite the outline of the tumour, 
the more mobile it is, the slower its grorvth, the better the state of the 
])aticnt’s health— in fact, the stronger the evidence that the patient is 
only locallv affected, the more likely is operative treatment to be followed 
by prolonged inmnmity from disease.” Cases may be observed, on the 
other hand, in Avliich the tmnour has no definite outline, being fixed to 
and incorporated with the neighbouring structures, so as to be absolutely 
immobile, being also of very-rapid growth and accompanied b)’’ extreme 
emaciation. The function of the opposite kidney may be inadequate. 
Such eases are obviously unsuitable for smrgical interference. “ Before 
the operation everj' precaution should be taken against shock. Thus the 
limbs should prc\’iously be bandaged in cotton wool, the site of the wound 
only exposed, the head kept low, injections of pituitary extract should be 
readv, ether administered and warmth maintained during and after the 
operation. Finally, an assistant should always be at hand to perform 
saline infusion, and this, if used, should be resorted to before the close of 
the operation, when the condition of shock may be irremediable.” ^ 
Blood transfusion may be useful before or after the operation. 

During the operation itself the incision must be sufficiently free. The 
lumbar one, carried very freely forward - (p. 521), will give sufficient 
room for all except large tumours. The peritoneum will only be opened 
when the growth is large or adherent, when it is a great advantage to 
examine the peritoneal aspect and extent of the growth and secondary 
glands. Finally, as !Mr. Malcolm has shoum, every vestige of the capsule 
and all fat adjacent to it, together vdth any fat or glands about the renal 
vessels, should be removed. 

The removal of renal growths tlirough an anterior trans-peritoneal 
route userl to be attended by about twice the mortality of the lumbar 
operation. This was chiefly due to greater risk of sepsis, but also to the 
fact that this method was used particularly for very large growths, con- 
sidered to be too big to be removed through the loin. 

In later cases, as shown by Heresco,^ there has been very little differ- 
ence in the mortalities of the two methods. 

Morris strongly advocated a combination of the lumbar and lateral 
trans-peritoneal methods for malignant tmnours of the kidney. He 
first explored through the linea semiUmaris and examined the coimcctions 
of the tumour ; then, after temporarily closing this incision, he enucleated 
the kidney through the usual incision in the loin. The original wound was 
then rco])cned and the peritoneum raised from the tumour, the pedicle 
secured and the growth pushed and delivered through the anterior 
incision. 

lie claimed that this method enables the surgeon thoroughly to 
explore the tumour and to determine the presence or absence of early 
secoiiflary growths in the peritoneum and abdominal viscera before 
beginning the enucleation ; also that the risk of injury of the great vessels 


1 1 ' iV"' ■'I’l'" n'l'aM-s tlic use of the Trcmlcli>nt)urf; jw^ition ns cinptyinj: the 

M.k.I from t m proyh .nlo more .m,mrt.mt jnrts, nnd the injeetioa of strong coffee nn cl 
limmlv into tiie n-etuni .ifler tlie ojK-raf ion. ” 

* 1 ).'. Ahls- ns-cl n simil.ir om- in his two Rueec^sfiil r,-i<=e, mentioned above 
’ ivCy*. nt. 
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IS le«s than if either nn anterior or postenor incision is used alone , that the 
dehvery of the tumour forwards is facilitated hy a hand in the postenor 
woimd SIorco\ er, the lumbar \n>und is the beat for drainage 

(v) Certain cases of tnyiry Ihcse are very rare, and fall into the 
following groups (n) MTiere an injured fadney protrudes from a wound 
of tbe abdomen usually the loin (ft) In some cases of non penetratmg 
wound of the kidney aswhenitisrupturedftomafallorblow (ll'SMiere 
hcematuna does not yield to treatment the bleeding being well marked or 
latent and insidious giving evidence indirectly of its anstence by tbe 
mcrea’sing pallor the failing pulse impendmg syncope and perhaps a 
swellmg in the lorn (2) Later on when the mjur«l kidney is setting up 
serious suppuration which does not yield to drainage (3) For mptiired 
ureter and traumatic hydro nephrosis 

At the present time if this condition be di'scovered at an exploration 
for traumatic hydro nephrosis it niav he found possible to save the 
kidney by performmg a plastic operation on the ureter The author has 
successfidly sutured the ureter in such a case Tilden Broim liowever 
failed to di'coaer a rent in the ureter until suppurative nephritis had 
dev eloped and ho was forced to remove the kidney about seven weeks 
after the mjurj ' TlTien the ureter is accidentally divided dunng a pelvic 
operation if the calamity is discovered at once laimodiate anastomosis 
should be performed If this fails and suppurativ e nephritis and a fistula 
follow then nephrectomy may become necessary 

(c) Penetrating wounds Very rarely indeed nephrectomj may be 
called for here (1) when hajmoirhage docs not jaeld to treatment aided 
by exploration and plugging (2) when a urinary fistula persists after 
such a wound in certain cases eg when the other kidney is healthy 
(d) Gunshot wounds UTicthcr in civil or nubtary practice gunshot 
wounds of the kidney are only too likely to be complicated with injuries 
of the mtestmes hv er and spine When in the course of an exploratory 
operation m the case of a gunshot wound of the abdomen the kidney 
is found to be the «eat of haimorrhagc if uncontrollable by other means 
nephrectomy should be performed 

(\n) For a/eit rare diseases ureter A very instructive case one 
of ureteral papillomata is described by Le Dentu and Albarran * 

^lale 33 had bad frequent attacks of renal cohe for which nephrotomy hnd been 
nnAWit bevnfit. d/Ajjuww nt >E«a «tw«L hy 

means of the eystoBCope The kidney and ureter were therefore removed The 
kidney was hydro nephrotic and the ureter contamed two papillomata one three 
quarters of an inch belon the renal pelvis the other at the veaical onfice 

(vu) Hydatid disease of the lidney jeroseb ® has recorded two cases 
of nephrectorav for tbis rare condition In the first case death took place 
on the thud day from exhaustion the second case recovered 

The results of nephrectomy for hydatid disea'e have been poor but 
m several instances this was due to excision of the only useful Indney * a 
mistake which should he avoidable at the present day by adoptmg the 
methods of thorough examination advocated at p 614 

‘ Ann of Sarg ISOo »Il 127 

* BvU de I Aeod ie Htd No 9 1899 

» C«7ilrai6I / CAir No 38 1899 

* Houzet quoted 1^ Moim i CSl 
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Morris points out that the structure of the kidney may not be scriousfy 
affected by iiydatid disease, and that nephrotomy is therefore more 
suitable than nephrectomy, -which should only be adoj^ted when there 
is “ suppuration of the kidney, or rupture of the hydatid cyst into the 
lung or peritoneum.” Secondary nephrectomy may be foimd to be 
required if nephrotomy and drainage, or excision of the cyst, fail to cure 
the disease. 

The -writer successfully removed a Irydatid cyst, the size of a cricket 
ball, from the front of the right kidney of a boy aged 12. Before the 
operation the affected kidney was doing very little work owing to pressure 
upon the pelvis and ureter, but its fimction was restored by the operation. 

(viii) CysHc disease. Surgical interference for polycystic disease of 
the kidney has been generally considered to be unwise, because of the 
frequency of bilateral disease and the belief that the second kidney 
may rapidly develop the same disease after the removal of the first. 
There are exceptional eases, however, in which nephrectomy is called 
for. These are cases in which the disease has been proved to be unilateral, 
and the symptoms are grave from rapid growth and increasing distension, 
and especially when repeated and profuse hsematuria occurs. 

Morris performed nephrectomy in four cases. Two of the patients 
were well three and seven years later, one died of sinnlar disease in the 
other kidney fom months later, and the other died on the second day 
from suffocation due to vomiting. 

Morris ^ advocates his combined operation, with examination of the 
other kidney, by palpation, which he considers satisfactory in those oases, 
any enlargement being easily detected. When the condition is discovered 
for the first time dining a lumbar exploration, the other kidney should be 
explored through the loin or through the anterior end of the wound 
already madc,^ before proceeding to excise the diseased Iddney. Tliis 
course may not be always necessary, for the cystoscope and estimation 
of the urea may have afforded ample evidence of the condition of the 
other kidney. It may be easy to tell that the kidney which is displayed 
in the wound is so diseased that it can take very little or no part in the 
excretion. In two cases known to the writer at Guy’s Hospital it was 
considered to be unnecessary to explore the opposite kidney for these 
reasons. Both of them did well. The first had repeated and severe 
attacks of unilateral haematuria, which was thought to be due to malig- 
nant growth ; the other was diagnosed as a tuberculous pyo-nephrosis. 
The temperature was intermittent and pain severe. Ten years later this 
patient returned -with a large cystic kidney on the other side. The urine 
was albuminous and the patient suffering from chronic urajmia. It must 
not bo forgotten that a large cystic kidney may not be palpable through 
the parietes. Dr. Bevan ^ removed a large polycystic kidney which he 
discovered during an exploration for haimaturia with severe pain on one 
side. The condition of the other kidney was not known, but the patient 
recovered and was well a year later. Dr. Parker Syms was unable to 
discover any enlargement of one kidney in a very thin woman with flaccid 

* Loc. supra cil., ii, 250. 

- Barling, loc. cil. 

“ Ami. of Surg., 1004, x-v-vi-v, 4G7. 

‘ Ibid., p. 698. 
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abdomen and he therefore judged that it not enlarged therefore 
when the other kidney which was greatly cnlargeil was proacd to be 
cystic on exploration it was rcmoscfl The patient was quite well a fort 
nightlatcr It is needless to say that the after history latooshort Dr 
IlaiTies ^ candull> reportotl theremo\al of one of two cystic kndneys the 
patient d\mg uremic a fortnight later 

(ix) /Inenryswi oj tie renal artery This maj be either traumatic or 
spontaneous M I Conroj * estimated from post mortem records that 
onh about I per cent of all aneiirvsms afltct this artery Sir Henry 
Moms * m I'^OO was able to collect the records of onlj 21 cases and two 
thirds of thcbC were traumatic in origin This collection included M M 
Iveon s * successful case Conroj in 1*123 succeeded in adding 11 cases 
but be oxerlooked three cases published b) Dasid Newman ^ making 
IT) m all Two of Newman s cases were \erj like the one recorded by the 
present WTitcr • for they wore sjwntaneous m origin saccular and sitinteil 
within the ki Inov or its peUu One of these prose in the reml nrterj 
Itself anil the other like mine ongmaled in one of the large branches of 
this arterj It is clear that this tvpc is not easiK recognised even when 
the kidnc > has been exposed in onler to hod and stop a painless hiematurn 
which threatens life It is proballe that small ancurjsms affecting the 
branches of the rcinl attcev have been overlooked even after the kidney 
hasbeenninoved eithcrdurm<*lifcorafterdeath Itwoul lhavebccncasj 
tomiss the small nncurj*«ni which cau«cil8o much mischief m my patient 
Apart from liamatuna these intrarcnal aneurysms cause no sjmptoma 
or signs and are only found after death from some other disease Trou 
matic aneurjstns give rise to large swellings in the lom with signs of 
internal hemorrhage 

Duiynosts Tiie diagnosis of spontaneous renal aneurysm depends 
chiefly on the great severity and recurrence of the painless hamaturia 
the absence of anv historj of injury and the absence of the shadow of a 
renal calculii« It is interesting that m several cases (mcludmg ray own) 
the bleeding was so severe that blooil raaconHtiuou«Iv out of the urethra 
so that Its source was at first thought to be uterine Several cases have 
needed a catheter because clots Mocked the urethra Cystoscopy after 
Hivhing out the lladder proves the absence of vcsical growth sad the 
issue of Wool from one ureter indirates that the source is m the cor 
responding kidney Newman in two caws noticed what he regards as a 
diagnostic sign le whenjntemiptclpressutewasmndowiththekilney 
between the hands — one lichind and another in front^ — every time pres 
sure was made a quantitv of Wool was seen to flow into the bladder and 
when the pressure was wathdrawn the flow ceased This is found m no 
other con lition This sign in his opimon should distinguish renal 
aneurj sm from nil other causes of severe haimaturia 

In my case the blood e^ped contimiouslv and with great force 
diuing the cystoscopic examination I have not noticed such forcible 

' -Inn of Surj 1004 «i * 5 9 

• Inn nf S rg I9i3 IxxTiii 6 8 

* Lonfi! 1000 j 100 BViiiSurg tal D Iht hui»ty oni VrtltT 1001 j,238 

* PI 1 iled Jovn Vlay 5 1900 
i B I Jo\rn S rg 1915 n 50(1 

• Bn/ Jlnl Journ 19 4 » J39 
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and profuse bleeding even witb renal neoplasm, wMcb, by tbe way, often 
forms a palpable renal tmnonr, wbicb spontaneous aneurysm rarely does. 

Treatment. Witbout operation tbe prognosis of bleeding renal aneu- 
rysm, either traumatic or spontaneous, is very grave. An early operation 
offers tbe only reasonable cbance of recovery. Hitherto nephrectomy has 
been adopted in all but one of tbe successful cases. Ortb,^ operating for 
traumatic aneurysm, turned out tbe clots and successfully sutured tbe 
tear in tbe renal artery, but as a rule the condition of tbe Idduey in these 
traumatic cases is so bad that nephrectomy is imperative. Before 
remoAung tbe kidney it is, of course, necessary to prove tbe presence and 
activity of tbe opposite one. 

So far tbe diagnosis of spontaneous aneurysms in tbe kidney has been 
so imcertain and incomplete that in the few recorded cases nephrectomy 
has always been adopted, and on tbe whole very successfully. With tbe 
aid of a pedicle clamp, after debvering tbe kidney, incising tbe pehds 
should enable us to make an accurate diagnosis of an aneurysm in a 
branch of tbe renal artery and to remove the aneurysm, wbicb is usually 
quite small, witbout any loss of blood. It would be a great advance to 
save tbe kidney in this way, but it is probable that in some cases tbe 
aneurysm may not be discovered and possible that, in a few, another 
small aneurysm may be present in tbe kidney or subsequently develop in 
diseased arteries to give recurrence of bleeding. 

"NMiatever operation is performed, these patients may be so ill and 
anismic that blood transfusion may be necessary to give them a fair 
chance of recovery. 

Operations, These are : A. Lumbar Nephrectomy. B. Anterior 
Extraperitoneal Nephrectomy. C. Transperitoneal Nephrectomy. 
D. The Combined Method. 

A. Lumbar Nephrectomy. 

Operation. Tbe position of tbe patient and the earber steps are much 
as those already given in tbe account of nepbro-btbotomy, p. 521. 

"NiTien tbe lumbar fascia has been slit up and tbe fat around the 
kidney incised, this organ should be well thrust up by an assistant malcing 
careful, steady pressiue -svitb bis fist against the abdominal wall ; tbe 
wound being now widely dilated with retractors, tbe siugeon examines 
the kidney, and has next to decide on three points: (1) Is removal 
required ? - (2) Will more room be wanted ? If so, the incision already 
made, sbgbtly obbque and about half an inch below tbe twelfth rib, 
should be continued domiwards and forwards. (3) Is tbe kidney firinlj’’ 
matted down or no ? If there has been no smroimdmg inflammation, 
the extra-peritoneal fat, the peritoneum and colon will be reacbly sepa- 
rated by tbe fingers working close to the Idduey until tbe pebds and 
vessels are reached. But if inflammation has caused firm adhesion and 
matting down of tbe kidney to adjacent parts, tbe altered fat and 
thickened and adherent capsule must be divided down to tbe Iddney itself, 
and tliis gradually enucleated with the finger from within its capsule, 
which is left beliind. This method of intracapsular nephrectomy is not 

' T’irfc Conroy, loc. supra cil. 

- This quc.stion has already been alluded to in the case of a tuhereulous kidney inci.=cd 
and drained (p. 614) ; in that of a kidney much damaged by one or more calculi, under 
the subject of nephro-lithotomy (p. 630) ; and in the case of hydro-neplirosis (p. 639). 
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to be rcconuBonded unless jt a absolutelj necessary because disease raaj 
be left behind troublesome Bstula may persist or a hafuiatoraa may form 
mthm the rigid w alls of the ca< ity * Moreo\ er it is very difficult to deal 
satisfactorily with the aery short thick pedicle It is particularly un. 
<5Uitable for tuberculous or mahga'int disease which call for removal of as 
much as possible of the fat and connectiae tissues around the kidney 

The only guide m such a case is the tissue of the kidney itself close to 
which the ^get must be kept 

Air Greig Smith stated * that w cases of old standing suppuration 
uith great cnlaigenient the vena ca^a and the aorta may be intimately 
adherent to the capsule One such case was met with m the post 



sooni of the. Bcwtol Iwfiiw'.ty it was amply 

after death to dissect apart the >enou3 wall and the renal capsule In 
another case for similar reasons the organ could not have been removed 
by any proceeding cHuiung to be recogmswl as surgical 

If further room is still required this may be easily and eSectuallv 
gained by making use of alditionnl incisions as recommended under 
"Nephro lithotomy 

Very large kidneys and renal tumours can be got out through very 
free lumbar incisions 

In both Ahbes successful cases of sarcoma {itde supra) long trails 
verse lumbar mcisions were foimd to give ample room m the second case 
the tumour weighed lbs in a chil I only 14 months old 


548 OPERATIONS ON THE KIDNEY AND URETER 

Tlie danger of ventral liernia is guarded against by accurate sewing. 

When the kidney has been sufficiently enucleated either out of its 
capsule or, together with this, out of the perirenal fat, the vessels and 
ureter must be dealt with. It is easier to deal with the vascular pedicle 
after the ureter has been isolated, tied and divided. 

IVhenever possible the vessels are carefully displayed and isolated by 
blunt dissection, clamped and tied separately with strong catgut. Two 
strong artery forceps grip each vessel in order, and a ligature is placed 
deep or proximal to the deeper forceps and tied as the latter is removed. 
Then another ligature is placed and tied close to the kidney, and the 
vessel is divided between this and the distal clamp, which is removed as 
the third ligature is tied in the groove left by it [see Kg. 285). If the 
kidney can be raised out of the wound, passing the ligature is much 
simpbfied. If this is impossible, the surgeon may find help by ha\Tng the 
lower ribs well pulled up by an assistant, while another keeps the kidney 
well up, light being also throvTi in, in case of need, by a forehead mirror 
or electric lamp. 

When a pedicle presents especial difficulties from its shortness, tliick- 
ness and the way in which it is overlapped by the kidney, two strong, safe 
pedicle clamps should be applied and the kidney removed by dividing the 
pedicle close to the kidney, a step which mil give access to the vessels ; 
a strong ligature is then tied in the groove left by the deeper clamp as it 
is removed ; then another ligature is tied in the groove left by the other 
clamp. 

Again, where the pedicle is very short, a small portion of Iddney may 
be left to ensure the ligature retaining a safe hold. 

A modification of the method of leaving a portion of the kidney 
to form the pedicle may be made use of in cases of kidneys of large 
size which cannot be brought through the wound. In such cases, the 
vessels having been secured by a temporary ligature or by forceps, the 
kidney should be cut away in separate portions, thus doing away with 
the struggle required to bring out a large kidney and the risks of 
tearing the vessels and of producing serious shock by pulling on the 
pedicle. 

By such methods as the above the risk of wounding the cava or aorta 
is avoided. If the amount of kidney left is small, it will no doubt atrophy 
and give no further trouble, but if large, some sloughing mil probably 
take place. 

The question may arise as to what is to be done if basmorrhage still 
persists after the kidney is got out and its pedicle tied. Very few cases 
will occur in which ligatmes cannot be applied to each bleeding-point 
if the wound be well opened up, carefully dried, and if light be thrown 
down to the bottom. But when oozing still goes on, careful plugging 
must be resorted to ; rolls of aseptic gauze are carefully packed into the 
bottom of the wound and around the pedicle. One end of each roll is 
secured to the lips of the wound. When the caffity has been tightly 
packed, an external gauze and wool dressing is applied and firmly 
bandaged. 

When all bleeding is stopped, a large drainage-tube is inserted 
at the posterior angle of the wound, which is almost completely 
closed with catgut and salmon-gut sutures; aseptic dressings are applied. 
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If tie meter be dilitcd and cootain pus or tubercular matter it should 
be tied ^^^tll catgut an I divided below the disease if possible if not the 
stump should be cauterised mth atrong carbolic acid or the actual cautery 
\Mieije%cr possible the part of the ureter that is diseased should bo 
removed with the kidney 

At the Mayo Climc ^ it is not customaty to remove the meter but to 
be satisfied wth bgation an 1 cautcnsation of the stump primary union 
of the ivoim I resulting in nearly half the cases Sir J Thomson M alker 2 
defers ureterectomy for sis months and then re exammes the patient 
m Dianv cases he finds the operation is not required H H \oung® 
also adnses against primary complete ureterectomy believing that it is 




i 8 Nepl rectonsif lor tubcreulosw ot tht k dcey The eswU are t ed 
w th rtronw Tl e d ocosed ureter also s retaored 


safer to keep tuberculosis confinetl withm the fibro is ureter whfere itcan 
lie treated if necessary later 

B AntenoT Extrapentoneal Nephrectomy This alloiss direct pen 
tone'll inspection with extrapcntoneal enucleation Sometunes it is 
ti3 Sfoi i slftltiiT'g to keep the gstfestt >3is his ksek sad to expire 
the abdomen to settle the diagnosis then I prefer a transverse incision 
extendmg forwards from below the end of the eleventh rib towards the 
umbilicus clivicliDg the flat muscles of the abdominal wall but not more 
than’one or two of the lower intercostal nerves (see Figs 279 to *’83) 
The rectus muscle is drawn in or dmded if necessary and the pen 
toneum is exposeil and opened to allow the abdomen to be explored 
thoroughly an 1 the opposite kidney f«.lt In this way the nature and 
source ofadouhtful taaiourorswellmgcan be immed ately ascertained 
Doubt may remain after the most careful pcelumnary mvest gations for 
instance the nature of a hydatid growing from the front of the right 

» Cell ltd Paftrt qf lie Jlaj/o Cln 19 3 sv t 8 
’ l/od n Op Svryay i 61) 

* P flci ee 0/ Vrxdogs 19 6 u **81 
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kidney, was very uncertain until the peritoneum was opened by lliis 
transverse incision. The peritoneum was then closed and the cyst'easily 
enucleated extraperitoneally without making an additional wound. A 
sarcoma growing from the meso-colon above the hepatic flexure was 
thought to be a renal tumour — a diagnosis which seemed to be confirmed 
by the small amount of urine issuing from the right ureter. A transverse 
incision opening the peritoneum revealed the real nature of the tumour, 
which had ruptured and was bleeding freely into the peritonemn ; it was 
successfully removed. 

C. Transperitoneal Nephrectomy. The transperitoneal operation is 
rarely indicated when there is a chance of septic or tuberculous infection 


- I ,, I . ... — 



Fig. 279. Nepluectomy. Anterior in- Fio. 280. Neplireetomjn Anterior in- 

cision. The hoiizontal part of the incision cision. Tlie leetiis slienlli hn.s been oiiencd. 
may suffice uhen the kidney is not very (After H. II. Young.) 

large. (After H. H. Young.) 

from the kidney. For other cases, however, it is valuable, especially 
when thorough exploration of the abdomen and direct inspection of the 
front of tlie kidney are necessary before deciding upon nephrectomy. 
Therefore it is desirable when dealing with horse-shoe k'idney, .some 
complicated injuries of the kidneys and other abdominal viscera, and also 
for dealing with large cysts of uncertain origin. Above all, it is the 
operation of choice for malignant disease of the kidney, because it gives 
more room, allows more thorough exploration and the early ligation of 
the pedicle to prevent embolic infection ; most important of all, it allow 
thorough removal of the peritoneum in front of the Iddney and the fattys 
vascular and lymphatic tissues around the kidney and its pedicle. 

It is to be hoped that this wide resection of renal giowths will be, 


NEPJJliBCTOVi D51 

followwl by better results tb^n thow hitherto obtamefl bj more limited 
operations 

The patient lies in the dorsal position with the loin raised by the 
bridge or pneumatic cushion The best incision is the T shaped one 
recommended b} H H It oimg^ in his admirable work The horizontal 
Imih of this incision is similar to the one dcscribetl m the last operation 
It stretches from just below the ele\cnth nb to a point 2 inches above 
and i inch to the right of the umbiUcos The \ ertical limb extends 
from the right costal margin almost to the pubes 

M c adnse making only the horizontal part of the incision at first for 



slcath «re d tid«i itlong the dotted lino dinoosintor section (tflerH H loung ) 

{ IfttT H H ioiuij , ) 

if the grow tb is irremovable this incision is sufficient for the exploration 
irhereas if it is removable the vertical part can be added tentatively and 
lengthened as it may be required 

Once nephrectomy has been decided upon it is of great importance 
to allow plenty of room so that the tumour can be widely removed 
without undue bandhng which camca the nsk of spreading the infection 
to distant parts In the horizontal part of the incision the flat abdominal 
muscles are divided and the front wall of the rectus sheath The rectus 
IS drawn in or divided if necessary at the tendinous inter&echon found 
at this level The vertical part of the mcision opens the rectus sheath 
about ^ inch from the middle hue The inner part of the sheath is 
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reflected inwards ; tlie muscle is di\dded and turned outwards with the 
flat muscles. This incision, which divides no important nerves, compares 
very favourably with Langenbiick’s long incision along the outer border 
of the rectus. The abdomen and especially the liver are explored, and 
special attention is paid to the renal pedicle to ascertain if the disease is 
too extensive for removal ; direct extension into the veins generally 
negatives resection. 

Nephrectomy having been decided upon, the ascending or descending 
colon and other abdominal viscera are drawn in and carefully packed off. 
A long vertical incision is then made through the posterior parietal peri- 
toneum, near the inner border of the 
Iddney, care being taken not to injure 
the duodenum on the right side and 
the colon on both sides. The flap of 
peritoneum is turned inwards and 
the pedicle carefully examined, any 
fat or glands upon it being drawn 
outwards towards the kidney by 
blunt dissection, thus displaying the 
vessels and meter. The latter is tied 
and divided well below the disease. 
The vessels are then clamped and 
tied individually or in small parcels, 
as already described under lumbar 
nephrectomy (p. 548). 

If a portion of the growth ex- 
tends along the renal vein into the 
vena cava a clamp may be placed, 
but not closed, upon the former 
near the vena cava, while a small 
incision is made into the vein and 
the growth is extracted with forceps. 
The clamp is then immediately 
closed, and the vein is ti|d. A 
wide circular incision is made 
through the peritoneum in front 
of the kidney, and the outer and 
upper borders of the latter are freed 
by blunt dissection, the surgeon’ 
keeping as far away from the kidney as possible and tying off any 
vascular adhesions 

As a rule it is necessar}^ to remove the supra-renal gland after carefully 
tying its vessels. The kidney is thus removed with its peritoneal and 
fatty coverings complete. The posterior parietal peritoneum is mobilised 
and sutmed with catgut after making a stab wound through into tlic 
loin at the outer border of the quadratus lumborum for the insertion of a 
tube. Tlie packs are removed, and the abdominal wound is closed in 
layers, especial care being taken to get acemate approximation at the 
iunction of the vertical and horizontal limbs of the T -shaped inci.sion. 

D Morris’ ^ Combined Method has been described briefly at p. 542 ; 

» Surgical Diseases of the Kidney and Ureter, 1001, ii, 250. 



Fio. 283 Nephrectomy. Anterior in- 
cision The rectus has been divided 
and reflected outwards. The peritoneum 
IS opened along the dotted lines. No im- 
portant nerves aie divided. (After H. H. 

Young.) 



F 0 '*85 Nephre lomy Tii* nrete s and most of the ves>eb ha e 
been t d and d r <j?d The adhemit pn^ tooeutn is removed mth the 
ktditey (AftwH H Young) 
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he recommends it for the removal of renal growths, but Young’s method 
is more satisfactory, giving a better exposure and sounder abdominal 
wall. 

Advantages of Lumbar Nephrectomy. It is certain that all kidneys of 
moderately large size can be easily removed by a lumbar incision suffi- 
ciently enlarged, and, in spite of all the improvements in abdominal sm- 
gery, the lumbar operation is the safest, especially when the kidney is 



Fio 286. Transpentoneal nephrectomy for growth. Tlio parietal peritoneum 
has been divided external to the colon and the latter has been drawn inwards 
with its ^esseIs, to expose the pedicle of the kidney. The peritoneum in front, 
often adherent to the kidney, can be removed with the latter. 


septic or tuberculous ; it is also accompanied by less shock than the 
abdominal operation, although the latter method is strongly indicated 
for large renal growths, especially to give more room in children. Briefly, 
the advantages of the lumbar incision are ; (1) The peritoneum, .save in 
cases of exceptional difficulty, is not opened or contaminated. (2) Effi- 
cient drama<Te is easily provided. (3) The structures interfered with are 
much less vmportant. (4) As pointed out by the late lllr. Greig vSinitli. 
“ in the case of its being unwise, as in abscess, or in tumour affecting the 
surroundin'^ tissues, to proceed to removal, it is ]c.ss serious to the patient.” 
(5) If the kidney is firmly matted down, as in the cases given at p. 510, 
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stteh cleasc posterior adlie^ions are mobt readily dealt with hv the lumbar 
method (6) The lumbar incision if converted into a T shaped one or 
prolonged {or\\ard3, ivill gi\e sufficient room for meeting most oi the 
conditions which call for nciihiectomy Thus modified, it ml! suffice for 
early new growths 

Advantages of Abdominal Nephrectomy Opening the abdomen freely 
in fcpnt gives (1) Additional room m case of large kidnejs (2) Slore 
easy access to the pedicle, the vessels of which can be tied early m 
the operation to lessen hsemorrhage durmg enucleation and perhaps to 
prci ent embohe infection especially of malignant disease , this early 
ligation js howei er, not always possible for large growths may overlap 
the vessels, and m mfiommatory cases there maj be much confusion from 
matting and adhesions (3) The possibility of examimng the condition 
of the other ladnev, but this advantage is probably overrated , thorough 
examinations along the lines laid down at p 514 ate far more reliable for 
a kidney winch may seem to be normal to the touch may be insufficient 
after the other is evcised (4) The extent, the presence or absence of 
secondary growth and the wisdom or otherwise of attempting nephrectomy 
can be decided early m the operation (5) The diagnosis can be made 
absolute between renal and other enlargements (G) The peritoneum 
in front of the kidney the infected perirenal fat and the lymphatic 
ghnds near the pedicle can be more freely romo% ed 

Disadvantages o! Abdominal Nephrectomy (1) The peritoneal sac is 
opened (2) The same sac maj be scnously contaminated if a bdney con 
taming septic matter, or one iargelv converted into soft growth is tup 
tured during the needful manipulations (3) The intestmes may be diffi 
cult to deal with, and may by crowding into the field of operation and 
the incision in the abdominal wall prove most embanassmg Peritoneal 
adhesions may follow and lead to intestinal obstruction later on (4) The 
handlmg and mtcrfcrcncc with the contents of the peritoneum may cause 
more shock (5) It is more difficult by this method, to deal with any 
dense adhesions which may exist behmd the ladney (6) Efficient 
drainage is less easily provided m cases of any contammatvon of the 
pentoneal cavity or of oozing after the kidney is removed (7) The 
after complication of a ventral benux is much more probable by this 
method though it must be allowed that the free lumbar incision already 
alluded to may be followed by the same result 

5foms vntfi afffiis experience,*' aa’vocai'erftfie use oi'tfie fiimfiar opera 
tion for all cases except for tumours injunea of the kidney which may be 
compheated by other mjiuies within, the abdomen and the rare cases m 
which a ladney really floats in the pentoneal cavity anchored only by its 
pedicle, which is surrounded by pentoneum He stated that the 
lumbar operation ought not to be r^orded merely as the operation of 
choice , with the exceptions stated, it is the only operation which ought 
to be considered justifiable The kidney as an extra peritoneal organ 
ought to be attacked from behmd, and not across the peritoneal cavity 

Causes of Death after Nephrectomy All these arc now rate (1) 
BhoeX This may be mdneed by hsemotrbage, much traction on the 
pedicle and thus probably, interference with, the solar plexus injurv to 
the colon and, where the peritoneal sac is opened, by much disturbance 
' Loe nt, 11,239 
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of its contents. (2) Hemorrhage. This is especially to be dreaded where 
the pedicle is deep and difficult to command ; -where there are aberrant 
renal vessels ; where these vessels are enlarged and perhaps softened ; 
where, owing to too much tension on the pedicle, a vessel retracts from 
within its loop of ligature ; where the kidney capsule and tissue arc 
broken into. In the intra-peritoneal method there is the additional 
danger of enlarged veins within the meso-colon. Secondary hsemorrhage 
has been alluded to above, pp. 531, 532. (3) Uremia and Anuria. 
These are only likely to occur when it has been impossible to form a 
correct estimate of the condition of the opposite kidney, or where, to 
give a patient a chance, the surgeon operates in what he knows to bo a 
doubtful case. Where there is reason to believe that the suppression of 
urine may be due to a calculus in the opposite kidney, this should at once 
be cut down upon in the hope of finding a calculus that can be removed. 
Mr. Lucas’s brilliant example of what nephro-lithotomy may do, when 
such peril sets in at a later date, has been referred to at "p. 535. (4) 

Peritonitis. While this is certainly more likely to follow the intra- 
peritoneal operation, it may occur after that through the loin, especially 
when much difficulty is met with here, owing to numerous adhesions 
or to working in a wound of insufficient size. (5) Sc'ptic Trouble — 
Cellulitis — Pyemia. These are especially likely when the kidney contains 
septic matter, when the soft parts are much bruised. Other, rarer, 
causes of death are — (6) Pidmonary Embolism. (7) Empyema. This may 
be brought about by an extension of septic cellulitis, or by removing, 
during the operation, a portion of rib in order to get more room — a step 
the danger of which cannot be too strongly enforced (p. 523). An 
anatomical predisposition favouring the passage of inflammation from 
the kidney to the pleiua has been pointed out by Dr. Lange, of New York. 
This authority on renal surgery found, in one subject, an enormous gap 
in the diaphragm, the muscle fibres being absent from the ligamentum 
arcuatum internum as far as the outermost part of the eleventh rib. 
Between these two points the fibres of the diaphragm communicated in a 
high arch, bounding an area in which the fatty tissue about the kidney 
was in direct contact udth the pleura. (8) Intestinal Obstruction. This 
occurred fatally in one of ]\Ir. Thornton’s cases. He thought it was 
brought about by his suturing the two edges of the peritoneum over the 
kidney together, and thus producing kinking of the large intestine. 

Partial Nephrectomy. This has been rendered justifiable by the 
results of experiments on animals. Morris^ said : “ Tuffier’s experiments 
on animals, in 1888, and Barth’s histological researches supply ample 
proofs of the healing power of the kidney, and the process by which healing 
is accomplished, even after extirpation of considerable portions. Paoli, 
of Perugia, performed extra-peritoneal operations for resection of the 
kidney upon twenty-five dogs, cats and rabbits, with perfect recovery.” 

Morris recorded ten cases of partial excision for disease — tuberculous 
foci, traumatic abscess, containing a secondary calculus, a cyst and a 
fistula — he has excised up to nearly one-half of the kidney for tubercle. 

All the ten cases recovered from the operations, but one required total 
nephrectomy a week later for acute general pyelo-nephritis and died 
three months afterwards from general tuberculosis. Another needed 

^ hoc. supra cit. 
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ncphro ureterectomy seven months later and m another symptoms 
returned vithm a year The rest tvere well m 1900 except one who had 
died of acute broncho pneumonia three years after the operation 

Morns also gives a reswne ol eleven operation (from foreign literature) 
three for cjsts three for calculous pymiephritis two for new growths 
and one each for puerperal pyoncphntis renal fistula and a patch of 
interstitial nephritis mistaken for malignant disease 

None of these cases died nme made good recoveries one required 
nephrectomy and m one fistula resulted 

Ramsay ^ mentions mne cases of partial nephrcctom) for tuberculous 



Til. ’^7 partial nepbTfctomT tAftc*’ H H \<jiing) 
disease in only two of these however was the result satsfactory One 
reported by Israel was aveli one year later , the other by Morns was 
well two years later 

Tins operation may also be performed in coses of laceration of the 
kidnev by injiirv where the greater part of the organ is uninjured Here 
the organ will very likely be healthy and removal of an almost detached 
part may be sufficient to arrest the heemorrhage Mr Keetley has 
recorded a case of this kind * 

A j-ouHh man had been ctvisJ eJ bv a w a g g on wbe«t There waa laceration FiTe 
or SIX hours after the accident he «bow«I of serious recurrent hiemorrhage 

1 Jm tvfra ett 
’ lancti 1890 i I3t 
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Through an incision a mass of blood-clot was scooped out, also the separated loner 
end of the kidney, a deep bleeding-point being compressed with sponges, nhich were 
removed in twelve lioms. Convalescence was rapid. No urinarv fistula or hvdro- 
nephrosis resulted. ^ 

H. H. Young 1 has successfully re.sected the calculous half of a double 
kidney. 

It may be said, therefore, that where, on examination of the kidney, 
a suitable opportumty presents itself, partial nephrectomy may be per- 
formed for any localised disease, such as large solitary cyst or abscess, 
and the greater part of the kidney saved in this way. The wound 
in the kidney may be sutured or the liEemorrhage may be arrested by 

tying the entering vessels 
or by means of plugging 
vdth aseptic gauze, suturing 
being the preferable method 
where possible ; for in this 
way both haemorrhage and 
escape of urine will be pre- 
vented, and rapid healing 
of the whole wound thus 
secured. 

In view of the imsatis- 
factory results, with a few 
exceptions, that have at- 
tended this method of 
treating tuberculous disease, 
and of the great difficulty 
there must be in making 
certain that all disease has 
been removed, it would 
seem wiser to remove the 
entire kidney in such cases 
if the opposite organ is • 
Fig -288 Partial nephrectomy. The vound known to be healthy. 

IS closed by hemostatic mattress sutures of ti mi i r c* tt 

stout catgut. (After H. H. Young.) Kesults. I lie late bir. il . 

Morris " gave the following 
statistics of his cases : (a) In twenty-nine nephrectomies for calculous 
disease there were five deaths ; (h) in twenty-four nephrectomies for 
hydro- and pyonephrosis there were three deaths ; (c) in twenty-two 
nephrectomies for tuberculosis there were five deaths ; (cl) in seventeen 
nephrectomies for tumour there were four deaths ; (c) in three nephrec- 
tomies for fistula there were no deaths. Thus, there were seventeen 
deaths out of ninety-five cases. 

The mortality has been greatly reduced in recent years : thus 
TT H. Young ^ had only one operative death in 112 nephrectomies 
for tuberculous disease. 

^ Practice of Vroiogtj, 1920, ii, 272. 

= Surgical DPcases of the Kidney and Urclcr, 1901, ii, 27.7. 

=* Ifracticc of Urology, 1920, i, 324. 
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NEPHROPEXY 

It 13 v!c\\ knovsTi that nephtopeigr has not always been followed by 
the relief expected This, I thiah is doe to one or more of the following 
causes 

(1) The operation has been peifoinKsl m unsxntable cases therefore it 
has naturally fallen into disuse except foe a few carefully selected cases 
Care should be taken not to attnbutc to a moxable kidney symptoms 
really due to other causes such as insamty neurasthenja, dyspepsia 
appendicitis or gall stones for it is certain that many healtliy women have 
freely movable kidneys Larrabec* examined 272 women for movable 
kidney and found it m 112 orllSpcrcent m 39 it ’R os merely palpable 
on deep inspiration m 49 it conid be kept down dunng expiration , 
in 24 it could be pushed about ficcly m 10 cases there were no symptoms 
and m 66 «5ome loss of weight only 6 patients gav e a history of Dictl s 
cri'ies 

Gordon * relates an interesting case in which a movaible kidney was 
thought to be the cause of mibgestion constipation and attacks of pam 
in the right side Nephropexy failed to give relief and later a simple 
stricture of the «igmoid flexure was discovered during an exploration for 
intestinal obstruction which proved fatal 

Again where the mobility of the kidney is associated with a general 
proptosis of the viscera especially of the liver with longstanding 
dyspepsia or constipation or with uterine or ovarian trouble it will bo 
useless to perform ticphropcx) unless the other ailments can be corrected 
— a matter of no little doubt and difficulty m some of those patients in 
whom we meet with this disorder In a certain proportion of movable 
kidneys— and this perhaps a larger one than is usually allowed — 
organic dj«case coexists as well 1 have met mtb several oa'ics of this 
kan 1 In one the kidney was the site of carcinoma m a second early 
tubercular disease most hava* been present About t\?o months after 
the nephropexy pam havang tetum«l further examination showed that 
the unne which hod before been found normal contained pus At a 
second operation two early foci of tubercular suppuration were found 
and tbe kidney was removed Six years later the patient was ahve and 
vreh In several cases the mobility was associated with hydronephrosis 
The question of nephropexy in hydronephrosis is referred to below In 
many cases chronic appendicitis is the cause of pam erroneously referred 
to mov able kidney In others gall stones have caused the pain 

ilr F E Taylor ® records five cases m which unsuspected lesions were 
discovered dunng the operation of nephropexy Three of these cases 
occurred in a senes of thirty ho^ital patients Renal calculi were dis 
cov eted and removed in two cases and tuberculous disease in two others 
ju one of these partial nephrectomy of tbe lower pole was performed and 
m the other nephrectomy was necessary The fifth case was one of 
hydronephrosis associated with mowble kidney and probably due to 
the mobility 

Taylor concludes that an operation is indicated when some unusual 

V BosIoti J/«f a>icl Xnry Journ Kovember ‘’rt I^OS 
» Lancet 1903 i 15S7 
* Ann oj Sar/j IW i) ^15 
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or unexplained symptom is present, and still more if any tenderness 
or enlargement of the kidney can be made out.” He also pleads for 
a more thorough examination of the kidney during the operation, and 
that the organ should always be brought outside the loin and carefully 
palpated and inspected and even incised if any doubtful spot is discovered. 

(2) Another frequent cause of nephropexy failing to give perma- 
nent relief is the way in which the operation is performed. 

In some cases — and this is very frequent — the kidney tissue itself 
is deeply traversed by the needle. Now, the friability of the kidney 
is well known. Every operator who has passed sutures in this way 
is familiar with their tendency to cut through before or just as they are 
finally tightened and tied. So soft is the tissue of the Iddney, especially 
when injured and inflamed — as around a suture — that I believe, when 
unabsorbable sutures thus passed have been left in situ, their cutting 
through is only a matter of time and that catgut sutures unless well 
hardened are very soon absorbed.^ Sometimes the kidney is fixed too 
low down, hydronephrosis or pyonephrosis resulting. Mr. Bruce Clarke ^ 
records an interesting case of this kind in which the kidney has been fixed 
so low that it nearly touched the crest of the ilium. Hydronephrosis 
developed and Mr. Bruce Clarke replaced the kidney after proving that 
there was no obstruction in the ureter. The kidney was regaining its 
normal secreting power and the patient was comfortable when last seen 
a few weeks after the operation. 

Indications. To speak of the indications more exactly. MHiere an 
otherwise healthy Iddney is very movable, especially where this dates 
in sensible people to an injury, if the .surgeon is in doubt as to an opera- 
tion, he should try to satisfy himself that other treatment, including a 
sufficient trial of a well-fitting apparatus,^ has failed, that the pain, 
whether constant or paroxysmal, is honS fide, and that it really cripples and 
spoils the patient’s life. Constipation and dyspepsia will of course have 
been treated, tight lacing given up, and a trial made of a well-fitting truss 
or belt, or a corset coming low down in front and so fitted as to gather up 
the lower part of the abdomen and its contents. Thus, conditions of 
movable kidney which call for operation are ; 

(1) Frequent, severe and spasmodic attacks of pain, or more on.lcss 
continuous suffering,^ 

(2) Dietl’s “ crises ” consisting chiefly of violent attacks of colic, 
nausea and vomiting, tenderness and distension of the abdomen with 
collapse, and sometimes shivering and rise of temperature. These attacks 

' Dr. Newman drew fittcntion to this fnct .sovernl yonre ago {Lrds.oti the, Surg.Dis.of 
the Kidney, p. 69) : “ The sutures passed into the kidney l)ceamc destroyed more rapidly 
tlian elsewhere ; the living renal tissue seems to iiavo an unu.sual power of 
absorption.” 

- Lancet, 190,^, i, 8. 

“ The best one that I know is the one recommended by Sir Frederick Treves {Prncl., 
.Tamiarj', 1095) and made by Ernst : “ It consists of a thin, carefully-padded metal plate, 
which exercises pressure upon the abdominal wall by means of two springs. The pressure 
concerns the lower and inner margins of the plate, so that the kidney is forced upwards 
and outwards.” Treves used the instrument for over 300 private patients, in 95 per cent, 
of whom ” the truss proved absolutely^ efficient.” With the tniss on the patient has 
been able to take active exercise, to ride, and in an occasional instance, to luint.” The 
instrument must be very carefully fitted* nnd must be applied when the patient is lying 

down. ..1 

* Morris, Surgical Diseases of (he Kidney and Ureter^ 1901, ii, 221. 
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of tliem are not based on sound anatomical and mechanical principles, 
and others have been conceived in ignorance of Natiure’s ways of healing. 
No attempt will be made here to give an exhaustive account of all the 
ingenious devices that have been too often hastily recommended without 
allowing sufficient time to elapse for observation of the after-results : 
only a few^ typical methods will be briefly described. Operations based 
on fixing the fatty capsule only have been proved to be unsatisfactory. 
There is little doubt from experimental and clinical results that firmer 
union occurs wffien the cortex of the Iddney is bared than when sutures 
which pierce the friable renal tissues are relied upon. Moreover such 
sutures are not quite devoid of danger, as already pointed out, and there 
are cases on record in Avhich these sutmes have caused nrinarj’- fisdite 
due to laceration of the Iddney. It is true that the leakage was not 
permanent, but it was troublesome and avoidable ; in one case a second 
operation w'as required. ^ It is safer and better to pass the sutures 
through the capsule only, unless the latter is too thin to be relied upon. 
In my opinion the usual oblique lumbar incision gives more room and 
far better access to the kidney and allows a more thorough examination 
of the pelvis and nreter than the vertical incision advocated by some 
surgeons, and my experience of the prone position has not impressed me 
favourably, for it certainly embarrasses the breathing and increases venous 
congestion and bleeding. All attempts to fix the kidney through the 
peritoneal cavity are to be condemned as futile and unnecessary. Passing 
stitches through the pleura and diaphragm to endeavoirr to fix the upper 
end of the Iddney is not to be recommended, because it is at least meddle- 
some and it is enough to secure the lower two-thirds of the organ. As 
regards the parietes, the kidney and its fibrous capsule should come into 
contact with the raw' surfaces of the quadratus lumborum muscle and the 
deeper part of the parietal wound ; but the kidney must not be drawn 
too much into the w'ound, wffiere it Avill be exposed to injuries and especially 
liable to nephritis, soon after the operation, as shown by Wolff.- Fixation 
of the low'er end of the kidney only, in the attempt to get it into a high 
position, may lead to anteversion of the organ or to stretching of the 
adhesions, due to the pressure of the diaphragm and liver on the upper 
pole. On the other hand, fixation at too low a level may lead to kinking 
of the ureter and to hydronephrosis, and perhaps to pain from the pressure 
of the corset at the waist. 

For the average operator and an average patient it must be unwise 
to attempt to fix both kidneys at the same time, although Edeljohls, 
with his great experience, did not find this practice dangerous. In more 
than a third of his cases the double operation w'as performed. 

Operation. The kidney is first thoroughly e.xposed by the stcjjs given 
at p. 521, an assistant keeping the organ well pushed up into the loin 
while the surgeon cuts dowm on it. I may here say that in some of these 
cases of very movable kidney the tissues around arc so loose from the 
dragging and shifting to and fro of the kidney that, they wrap round the 
organ very closely, and thus it is easy to injure the peritoneum, unless 
care is taken to open the fatty capsule only at the up])er and inner end of 

• Clayton Greene, lAincel, 1904, ii, 1711. 

- Deutsche ZeitschrifI fur Cliirurgic, Leipzig, 1897, xlvi, 533. 


NEPHROPEXY 563 

the\%ouml Aii} excess of pemenalfet is tcmovctlj 50 tint the muscles 
are bared 

ThcLidnej itself ha\ mg been exposed it is gently withdrwn through 
tbe wound xud thoroughly exaniined lor signs of disease , the pelvis and 
the upper part of the ureter are examined for dilatation abnormal renal 
\ e^els, kmking, stricture and stone Then an incision is made vath a \ ety 
light hand all along the convex border from end to end Unless the 
utmost gentleness is taken m the last step the tissue of the organ itself ivill 
eertamly be incised, causing free oozmg W ith the handle of a scalpel 
or a blunt dissector, flaps of capsule are then deliberately but gently 
stnpped off the kidney up to a point about halfway along its surfaces so 
as to raise sufficient flaps for the sutures to find a holding in The flaps 
haling been raised, thej are sutured with medium sized sterilised catgut 
to the aponeurotic and muscular edges of the wound To get a him and 
permanent bolding each suture should take up plenty of capsule on the 
one side and a sufficient grip of the lumbar fascia on the other I generally 
u«c SIX suturcij three on each side One uord of caution should be added 
This method of anchoring is so efficient that unless care is taken it is 
po^iiblo to fix the tidncy w hich has been drawn out actually between 
and not beneath the bps of the wound After one row of lutures, lay 
the upper has been inserted tie<l and cut short and the second merely 
inserted care should be taken to push the kidnej gently into its proper 
place in the loin just under the wound and to see that the ureter is not 
kmked , the lower sutures are then also ti«l cut short and dropped in 
Any oozmg met with after stripping off the flaps of capsule will yield to 
firm sponge prcs-uire kept up by an aesjstant while the «urgeon is putting 
in bis suturea If when all bleeding is arrested the wound is v ery carefully 
dried out no drainage tube will be required The muscles and fascia 
are joined accurately with two contmuoiia catgut sutures and the skin 
with fine linen thread This method ts both easy and efficient Aew 
man ^ employs a vciy «imilar one and speaks well of the results He 
inserts a large drainage tube between the kidniy and the deeper parts 
of the wound m order to promote adhesions to the wound 

Edehohls' Operation ' The patient is placed m the prone position 
inth an air cushion (fourteen inches long and eight inches in diameter) 
supporting the abdomen aud pushing the kidneys well back into the loin 
Edebohls maintains that this position does not embarrass the breathing 
or render ansesthesia difficult or dangerons it greatly facilitates the 
finding and deUi'erv of the hdney 

A vertical incision is made along the outer border of the erector 
spin® from the last nb to the ibac crest , the fibres of the htissimiis 
dorsi are ■separated and the lumbar fascia is mciscd so as to expose the 
jicnrcnal fat, and sometimes the iho hypogastric nerve, which may be 
drawn aside or divided and ipumted later on 

The anterior lamella of the tambac fascia is sUt xectically and rc 
tiacted in order to expose freely the muscailar fibres of the quadratus 
lumbormn which are destined to form an adhesive bed for the kidney 
' The kidnev is sought and freed bv the fingers, and together with its 

V Si/rfftca} Menal eaff 

> Jkh efSarg 1901 xu*. l~i 
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fatty capsule it is brought out ou to the loin ; if the incision is too small 
to allow this, more room may be obtained by incising the outer fibres of 
the quadratus near the ilium. The fatty capsule is removed, and the 



Fig. 2S9. Kephropexj' (After Edebohls.) The stispen'iion sutures placed in the 

fibrous capsule. 

kidney, pehus and upper part of the ureter are thoroughly palpated and 
inspected or even incised if necessary. The fibrous capsule is nicked at 
the middle of the convex border and slit from pole to pole along a grooved 



Fig. 290. Nephropexy. (.Aftei EdcbofiR) The siisjicnsioii .sutures picreiii:' the 
mu-dee . the fibres of the lati'simus dorsi hnx c been separated only. 

director. Anterior and posterior flaps arc raised by blunt di.ssectors, so as 
to denude the outer half of the cortex : some of the flaps may be removed 
if they are too large. 

“ Four suspension or fixation sutures of forty-day catgut ” are passed 
through the fibrous capsule, two to each flap, as shown in Fig. 289. Each 
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sutiue pittces tlie fl \p near its bas* and also tUc attached capsule under 
which it nms lor a distance of two to tliree centimetres , a Hagedorn 
needle held on the flat is used to pass the suture toaioid penetration of the 
cortex of the kidney 

llTien all the sutures ha\e be«i placed the kidney is returned into 
position, and the anterior and pcetcnoi sets of stitches are passed 
through the panetes at a distance of about an inch and a half from each 
other The inner sutures pierce the antenor lamelh of the hunbar fasen, 
the quadratus lumborum, the erector spunc and the latissunus dorsi, the 
outer ones pass through the lumbar fascia and the latissimus dorsi 
The highest stitches are close to the last nb The parietal wound it. 
do'ied wuth catgut sutures ** passed jo such a manner as to turn the ran 
'surface of the quadratua towards the Icidnej,” and lastly the suspension 



sutures are tied as shown lu Figs 290 and 29i The wound is not drained 
but 13 completely clooed by means of the intracuticular suture 

Edebohls does not claim that the kidney is fixed as high as the normal 
position, but that it is pl'acecf high enough lor practical' purposes 5fore 
over, he mamtams that it is not wise to attempt high fixation, lest Jhe 
Uver m descending lengthen the adhesions or cause aute>ersion m a 
kidney which has only been fixed at its lower part, which is common 
when high fixation is attempted 

So certain is be that other diseo'ses frequently coexist with movable 
kidney, that he often opens the pentoncum to the outer side of the kidney 
and explores the gall bladder and ducts, the duodenum and pylorus, and 
especially the appendix, which he often removes through the lorn He 
then closes the pentoneum and proceeds with the nephropexy 

The Mortality of Nephropexy. Moms * reports 80 operations without 
a death, and Tufiier 76 with 2 deaths. 


lee eit,u, SSfi. 
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Goelet records 171 operations on 131 patients -withont a deatlid 

Edebolils has also operated on 135 successive cases without a death, 
and he quotes Johnston as having operated 107 times without a fatality. 
It may be stated that at the present time the mortality should not he 
more than 1 per cent. 

Deaths have occurred from sepsis, peritonitis, tetanus, pulmonary 
embolism, broncho-pneumonia, uncontrollable vomiting. Pulmonary 
embolism is a common cause of death and is probably due to thrombosis 
of the renal vein, which may occur when the Iddney has not been pierced 
by any sutime ; it may be due to laceration of the lining of the vein during 
forcible attempts to deliver the Iddnej’’ combined ivith the enforced rest 
that must follow the operation. 

Accidents that may happen dming the operation. Laceration of the 
kidney may occm- during its delivery, but it is more common as the 
result of tension on sutures which pierce the Iddney. Edebohls " reports 
a case in which a fistula persisted for three and a half months, and he 
refers to three other cases. 

Clayton Greene ^ reported an interesting case, which is probably 
unique. A fistula followed the use of deeply penetrating catgut sutiues. 
It closed after the removal of some deep sutures, but six months later 
another operation w'as required for pain and swelHng. A clear fluid, 
presumed to be urine, w'as foimd \vithin a greatly tliickened true capsule, 
which was detached from the kidney, except at the hilum. 

The peritoneum may be opened, because the liver may be mistaken 
for the kidney. The colon may be w'ounded. and the plema has been 
opened, causing temporarj’’ pneimiothorax. The ureter lias been torn. 

Results. It is to be regretted that some of the energ}- de-roted to 
inventing and publishing new^ methods is not spent on following cases and 
recording ultimate results. 

Very few statistics are of any great value, because the patients have 
not been examined after a sufficient length of time : it is absmd to claim 
cures after a few months only, for it is well known that fibrous adhesions 
often stretch, and even vanish in tune. 

In 1898, Edebohls ^ personally examined 55 of his patients who had 
been operated upon from one to eight years preAdousIy. In 50 the Icidncy 
was firmly fixed ; in 5 the adhesions had stretched more or less, but none 
of the Iddneys could be pushed up under cover of the ribs, as in an orcb'nary 
movable Iddney. Edebohls therefore asserts that they are not detached. 
One seemed to be movable enough to require a second operation, Avhicli 
showed that the Iddney was fixed, and could not be detached without 
tearing the renal tissues. 

The results must be judged by a more important test than that of 
mobility ; it is far more essential to know if the patient has or has not 
obtained relief from her symptoms. The relief of symptoms will gene- 
rally prove both the accuracy of the diagnosis and the efficiency of the 
treatment. It is poor consolation to know that a Iddney has been fi.xed 
when symptoms supposed to have been due to its mobility still persist. 

1 .4?!?!. of Stirg., 1903, xxxviii, 7C9. 

= Ann. of Surg., 1902, xxxv, 157. 

’ Lancet, 1904, ii, 1711. 

* Loc. supra cit. 
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Oil tlie other haiul it imtteis little if a kidney become ‘^hghtlj too mo^ able 
if the patient does not suffer /ron It is to be hoped that more proini 

nence raa) be given to these points m future statistics 

THE SURGICAL TREATMENT OF NEPHRITIS 
The late Mr Reginald Hamson ' was the first to adv ocate surgical 
treatment for nephritis he suggested tliat the improvement which maj 
follow chance operations upon Lidnevs which ate m a state of chrome 
nephritis might be due to the relief of tension within the capsule of the 
kidney Harrison therefore practised and recommended renipuncture for 
Bnght s disease later he perfoimetl capsulotomv and nephrotomy 

Israel m 1809 drew attention to the disappearance of symptoms of 
renal disease after negative exploration^ for stone but he did not recom 
mend surgical interference for Bright s disease * Ferguson Edebohla 
and Pousson in 1890 advocated surgical intervention m certain ca-^es 
of nephritis including chrome Bnght s disease 

In view of the grave prognosis of this disease under medical treat 
ment it is certomly worth vrbjle to consider the advasabihty or otherwise 
of seeking aid from surgery but it remains to be proved that operations 
are either hopeful or even justifiable in any ca«es of genuine Brights 
disease 

Two operatioas regmre consideration (1) Hanison’s operation * 

The fibrous capsule is exposed and mcj»ed along the corves border 
for a distance of about two or three inches In some cases Harrison 
punctured the Lidney in various directions avoiding the pelvis mothers 
be incised the cortex more or less freely 

The Indications for the operation as given by Hamson at the Inter 
national Congress at Lisbon 1906 ♦ arc as follows 

(1) Progressive signs of kidney deterioration as shown by the 
persistence of increase of albumen when it should be disappearing from 
the lume as in the natural course of inflammatory disordera ending m 
resolution 

(2) Actual or threatcued supressiou of urine 

(3) IVhere marked disturbance of the heart and circulatory system 
occurs in the course of infiammatory renal disorders 

A consideration of the pathology of Bright e disease of the espen 
jiwstJiJ endtsce sod of the tienry of jpoal tension does not roumjend 
this operation to me it is almost certain that any relief that may be 
denved from the operation may be obtained with far less risk by medical 
treatment 

The following remarks made by Sir Henry Morns after a vast expe- 
rience of diseases of the kidney show bow dangerous operations may be 
in Bnght s disease Surgical operations an 1 more especially operations 
upon the uimaty organs if it be possible to postpone them should nev er 
be undertaken during the existence of acute or sub acute interstitial 
nephritis or any form of con^tivc urinary fever ® MTien a senes 

* Br I Vtd Joun IBdC t U«S 

* Ln S m V/d iehruarvS 1904 

> litveet 1901 j S30 

* fbJ iw lyy 

* 5 rffical B fie XiJiiey am/ Ure/ f J901 i 316 
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of consecutive cases treated by operation is published and the results are 
found to compare favourably mtb these obtained by less heroic measures, 
physicians may no longer shrinlr from submitting their patients to opera- 
tion, but imtil then discretion is certainly the best part of valour. 

(2) Renal Decapsulation. Edebohls “ originally devised, proposed 
and performed ” this operation for the treatment of chronic Bright’s 
disease.^ He exposed the kidney through the vertical incision, v^hich lias 
already been described under nephropexy at p. 563, and the patient is 
placed in the prone position with an air cushion supporting the abdomen. 
Both kidneys are therefore accessible without changing the patient’s 
position. The following description is taken from Dr. Edebohls’ paper in 
the Brit. Med. Journ., 1902, ii, 1507 ; “If possible, next deliver the 
kidney into the wound or out upon the skin of the back, a procedure which 
greatly facilitates further operative procedures in both renal decapsulation 
and nephrotomy. When such delivery of the kidney is impossible, the 
rest of the work must be done at a great disadvantage with the kidney 
well up underneath the lower ribs and with the fatty capsule constantly 
overlapping the organ to a greater or less extent.” By adopting the usual 
oblique incision it is much easier to bring the kidney into the wound, 
especially in men and in patients with a small interval between the last 
rib and the iliac crest, and the risk of hernia is very small if the muscles 
are sutured carefully. 

“ In performing renal decapsulation the operator next proceeds to 
separate bluntly the fatty capsule from the capsule proper, the dissec- 
tion being continued on either aspect and around both poles of the 
kidney until the renal pelvis is reached. How and then the fatty capsule 
may be foimd so thickened and adherent, as the result of chronic peri- 
nephritis, that the scissors or knife may be required to separate it from the 
capsule proper. The kidney with its capsule proper is next lifted from its 
fatty capsule bed, and if possible delivered into or through the Avound. 
The capsule proper is divided on a director along the entire length of the 
convex external border of the kidney and clear round the extremity of 
either pole. Each half of the capsule proper is in turn stripped from the 
kidney and reflected toward the pehds until the entire surface of the 
kidney lies raAv and denuded before the operator. In separating the caj)- 
sule proper from the kidney care must be taken not to break or tear aAvay 
parts of the kidney substance, which is often very friable and very firmly 
connected Avith the capsule proper, especially in the presence of chronic 
interstitial nephritis. I have foimd the smooth surface of the index 
finger of the rubber-gloved hand the best instrument for safely effecting 
separation of the capsule proper from the Iddney . The stripped-off cafisule 
is next cut aAvay entirely, close to its junction with the pelvis of the 
kidney, and removed. Delivery of the kidney into the bottom of or out 
of the wound greatly facilitates the decapsulation part of the operation.” 

The kidney is dropped back and the AA’ound closed Avithout drainage 
except vmder exceptional circumstances. Both Iddneys arc operated upon 
at one sitting so as to avoid the dangers of tAim antesthetics, Avhich is 
important in these cases of nephritis. “ Decap.sulation of both kidneys 
for chronic Bright’s disease requires for its performance from half an 


1 jMeJ. Rcc., December 21, 1901, pp. 901-970, and Med. News, April 22, 1899. 
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hour to one hour from fir«t inct^oa to complete closure of both wounds 
and the application of dressings Decapsulation of one kidney is 

m itself, less senous than either nephrope^ nephrotomy resection of the 
-kidney or nephrectomy ” 

Edehohla performed his operation not only for eases of Bright’s 
di‘«ise but aUo for acute pyelo nephritis with raihaiy abscesses hydro 
nephrosis pyonephrosis polycystic kidney and puerperal eclampsia ^ 

From obserrations which were made during three secondary erplora 
tions upon kidneys which had previou'»ly been fixed Edebohb concludes 
that decapsulation allows anastomoses to occur between the vessels of 
the perinephritic tissues and those of the kidney and that this may 
pronde an additional blood supply Jo the orsan An increase of blood 
supply may lead to absorption of the inflammatory products and to the 
remo\al of pressure upon the tnbules and glomeruli which may then 
resume their normal function It is not claimeil that impro% ement is 
rapid but that it IS progressive albumen only disappearing after from one 
to twelve months 

Edebohls * had operated upon 72 patienU up to the end of 2'W3 Of tl cse 4" 
survived and had been traced for penoda varying from 6 months to I ’ real? I*) of 
them suflered from chrome ddlase nepbntia 17 from chrome interstitial nephntis 
7 from chrome parenebmatons nephritis and 4 had chronic interstitial oephntia of 
one kidney and chronic diffuse infiacDinatton of the other Twenty one of the 
patients were cured and onlv sis were not unproved to some extent, the greatest 
improvement oecumng in the ca«ea of chroaie mterstitia} nephntis and the least in 
the chronic diffuse nephritis 

AVhether decapsulation will etcr become a recc^nised method of treat 
meut of intractable cases of chronic Bright s disease is uncertam far 
It has not found fa%our with English surgeons and physicians 

Theoreticallv there is little to recommend it for a free \ascular 
anastomosis can hardly be expected to fonu between the kidney and the 
anaemic fattj capsule which surrounds it The tension within the fibrous 
capsule cannot be high for any length of time for the capsule is thin and 
delicate m cases of chronic nephritis and it is quite capable of stretching 
as is shown by the rapid enlargement of the kidney which occurs m acute 
.nephritis and m some cases of hyilro-nephrosis 3Ioreover the kidneys 
of chronic interstitial nephntis are usually smaller than normal anti siill 
it IS in these cases that decapsulation is claimed to do most good It 
would be far more reasonable to take away or mcise the dense and thick 
tunica albuginea from an inflamed testicle for the rebel of tension than 
it 13 to remove the thin capsule which laa ests a shrunken and chromcally 
mfiamed kidney In acute nephntis incision of the capsule might really 
be expected to reheae tension but decapsulation has not been at all 
successful la the«e cases, although a few recoveries ha\ e followed operation 
for actual or threatened suppression of unne in scarlatinal nephriti"* 
These results were not necessarily due to the interference but may hav c 
occurred lu spite of it 

Is it to be expected that decapsulation mav arrest a renal degeneration 
and vascular sclerosis, that have gradually increased for years m the 
majonty of the subjects of chrome Bnght’s disease t 

^ Two tuccesslul esses (iJotloR andSirg Jo rn Jane 2, 1004) 

* Veto lori iltd Joum May21 1004 
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Experimental evidence lends but little if any support to tlie advocates 
of this operation, and it fails to demonstrate any real anatomical reason 
for its supposed success. The literatm-e of the subject is full of vagueness, 
inaccuracy and confusion. Cases of movable kidney, wth or without 
nepluectasis, have been frequently classified as instances of Bright’s 
disease, and even cases of ascending nephritis have been included. No 
one denies that decapsulation and fixation of a movable kidney may do 
good, and that the hydro-nephrosis and transient albuminuria which 
may be secondary to it may be cured by nephropexy. 

Newman drew attention to this fact many years ago,^ These cases 
should not be confused and classed with those of the bilateral and far 
more serious disease which was described by Bright. 

Many writers seem to forget that patients not uncommonly recover 
from Bright’s disease without operation, and particularly that spontaneous 
improvement may occur and last for a long time, only to be followed b)^ 
relapse after months or years. Recorded cases, with few exceptions, 
have not been followed up for a sufficient length of time to justify their 
classification as ciues. It may be seriously doubted whether the results 
in patients who siuvive the operation are any better than those obtained 
in the same time and vnth far less risk by medical treatment. Suppura- 
tion is apt to occur in the woimd even when every care is taken to avoid 
sepsis, and Edebohls lays stress on the dangers of the anoesthetic in these 
patients. 

The operation is very dangerous in acute nephritis, and it should not 
be undertaken in patients with cardiac dilatation and anasarca. Albu- 
minuric retinitis is an absolute contra-indication. 

It may be stated in conclusion that published facts do not lead us 
to hope for favourable results from surgical interference in Bright’s 
disease. In suppression and perhaps in grave cases of eclampsia, an 
operation may not be more dangerous than learnng well alone, and 
time and experience may prove that incision of the renal capsule may 
give relief. In some cases of chronic interstitial and chronic parenchy- 
matous nephritis, which have been medically treated vdthout avail, the 
patients should be given the opportunity of declining or acceptmg an 
operation which may offer a faint hope of relief ; but all the dangers 
and chances of the operation should be explained to the patients and 
their relations. This operation is still performed in selected cases, and 
some successes are claimed.- 

OPERATIONS ON THE URETER 

There are two main conditioiis in which operations on the ureter arc 
necessary ; 

A. Ureteral Obstruction, 

B. Injuries to the Ureter. 

A. Ureteral Obstruction. This in the great majority of cases is due to 
the impaction of a calculus in the rueter ; in others, however, it has 
been found to be due to a valvular formation at the opening of the 
ureter into the renal pelvis or to a stricture of the ureter. These con- 
ditions will be considered separately. 

J iMtitel. .Jnnnarj', ISSO. p. lOfl. 

- Med. Amninf, 192.'?. p. :?12. 
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I Ureteral Cvlculus There can Iwj no doiibt whatever that m 
liiati} cases, where a renal calculus has hecn diagnosed and none found, 
the stone has really been in the iiroter 

Moms ' during bis first twenty yevs’ experience of renal surgery “ had 
SIX cases m which a stone niitst have been present m the ureter at the time 
of the operation although the kidney was explored with a negativ e result 
m edeh case ” Fnc of these patients subsequently passed a calculus, 
and the other one died about a year later and a stone was found near 
the lower end of the ureter Other surgeons have had the same expe- 
rience, but m many cases the stone has been found m the ureter near 
the kidney At the present day there is lias excuse for this error, which 
w as unavoidable ui the past, for the perfection of systeraitic examinations 
of all the urinary organs especially by raihogtaphy and c 5 'sto‘»copy with 
ureteral catheterisation has provided the surgeon with means of almost 
accurately localising most calculi before an operation is undertaken for 
their discovery and removal 

MTienevcr possible, such examinations should precede all explorations 
of the kidney and ureter They enable the airgeon to reach the calculus 
by the most suitable route, with the least jKwsible amount of injury to 
the patient, and also to avoid many an unnecessary exploration on the 
one hand or an incomplete operation on the other 

It should not be forgotten that small calmili especially if they consist 
chiefly of unc acid, m stout patients may not show on the radiogram, 
and yet that these may be large enough to produce a fatal anoria In 
rare cases, other thmgv such as blood inspissated pus or hydatid cysts, 
may do the same ^Iar<^over, a positive X ray result may mislead , 
cretaceous mesenteric glands, atheromatous patches in the artenes, 
phlebobths or calcifying centies in the pehac ligaments may occasionally 
load to error Such im^takes may be avoided by cystoscopy with ureteral 
catheterisation, and a careful study of the climeal symptoms and signs 
Leonard," howev er, in 330 radiographic examinations for renal and ureteral 
calculi found the negativ e acd positive errors to amount to less than 3 per 
cent The writer has lemoved many ureteral stones which radiography 
had failed to show Cy stoscopic examination after injection of mdigo 
carmine is mvaluable m these casra, for little or no pigment issues from 
the obstructed ureter The ureteral onficc often shows congestion, oedema, 
prolapse or even a projecting portion of the calculus 

Abdommal and vaginal or rectal palpation of the meter also should 
be practised more frequently lor diagnostic and localising purposes A 
prolapsed ovary has been mistaken for a calculus, how ev er, but this mistake 
may be avoided by remembering that a calculus m the lower meter will 
be placed nearer the surface and anteto externally to the vagina, whereas 
a prolapsed ovary is softer and placed behind the vagina ’ 

During operation upon the kidney and meter, when there is any 
suspicion of the existence of a calculus or of any obstruction m the 
course of the meter, it is always wise, if not imperative, to pass a ureteral 
catheter, bougie or sound into the bladder, and also up mto the pelvis 
of the ladney if the meter only u Kqxjsed The smgeon may thus 

1 Surgical DueaMt of the Xidaeif md Ureter, 1901, >i, 443 

* Lanett, June 17, 1905 

* CuUingwortb, quoted Moith 2of eil 
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discover a second stone or some otlier obstruction which might be other- 
wise easily overloohed and render the operation incomplete or useless, 
whether the X-rays have been used or not. 

Site of Im-padion. Impaction of a calculus may fake place at almost 
any point in the course of the ureter, although in most cases it occurs at 
or near one of the three following narrow places : 

(а) About two and a half inches below the hilum of the kidney or 
about an inch below the junction of the renal pelvis and the ureter ; 
here the diameter is about one-seventh of an inch.^ 

(б) Near the pelvic brim ; here the diameter is about a quarter of 
an inch. 

(c) At or near the vesical orifice ; at the orifice the diameter is only 
one-tenth of an inch. 

Tenny ^ found that 36 stones were arrested at the upper constriction, 
18 only at the naiddle and 73 at the lower one. Bovee ^ records 22, 17 
and 18 at these sites respectively. 

It may be confidently stated that about 70 per cent, of ureteral stones 
are arrested at or near the lower constriction in the pelvis, and that many 
more will be foimd at the upper constriction than near the pelvic brim. 

A calculus placed within the renal pehds, acting as a ball valve, may 
obstruct the orifice of the ureter and even cause fatal anuria ; but it 
must not be regarded as a “ ureteral ” calculus in the sense which is 
attributed to this word here. 

Indications for Operation, {a) A^Hien the ureter of the only active 
kidney is obstructed and anuria exists, an immediate operation is impera- 
tive (see p. 532). 

(6) ■\^’hen only one ureter is obstructed, there is not the same urgent 
need for treatment, for it is a matter of common experience that many 
ureteral calculi are passed naturally. Leonard states that 26 of his 40 
patients passed the stones which had been demonstrated by the X-rays. 
If a calculus is known to be small from an examination with the screen, 
especially if it is shown to have descended between two examinations, 
and colic, but no complications, exist, expectant treatment may be tried, 
as recommended by Leonard. Large quantities of any alkaline mineral 
water and diuretics may be given Avith the idea of increasing the volume 
and pressure of the mine, and motropin or helroitol may be given with the 
object of keeping the mine aseptic. Ureteral bougies and lubricants, 
such as liquid paraflSn, injected into the meter often help. Sometimes 
incision of the meteral orifice through the operating cystoscope liberates 
a calculus impacted at this opening. It is Icnown that the kidney may 
resume its normal fimction after being obstructed more or less completely 
for weeks. 

Immediate operation is demanded when. ; 

(a) Another calculus, which is too large to travel along the meter, is 
detected in either kidney, or in the other meter. 

(b) ^^^len the calculus in the ureter is large and is really impacted 
and not merely passing down the duct. WTien the obstruction is com- 


' Dcaver, Ann. of Surg., 190G, i, 733. 

- Bosl. Med. and Surg. Journ., February 4, 1004. 
’ Washington Med. Annals, 1905, iv, 233. 

* hoc. cit. 
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plQtc or neirly complete ni '^hown by the small \ohinic of the «rmc and 
by cjsto^copic c'l'tmmation operation Bhonld not be delayed lest the 
kidney be irreparably dnnngetl 

(c) ^^hon there la eudenoe of an} ••eptic complication or of nephrec 
tasis as shoisn by fever pjmna and enlargement of the kidney or great 
tenderness m the region of the calenlua Tlie aviiter remoaed a calciihia 
in such a case — a \pry stout ivoman — after impaction for seven weeks 
Although the kidney was m a state of ascending suppurative nephritis 
as ith nodular enlargements it completely recosereil in a fesv weeks Fight 
years later a calculus impacted m tlio oj*posite ureter was remosed on 
the third day and the patient was well m three weeks a great contrast 
to the seicrc ami pfolongc<l illness which was ilue to del ly liefore the first 
operation 

Operation (1) Impacimi of a CofcMfn# at or ahoie the /Inm of the 
Pelns In these cases the ureter can be sufficiently tvposcd by pro 
longing Iht incision oiread) made for eiploniig the kidnej as aboac 
described (<cf p 521) 

In some cases the dilatation of the ureter aboac the site of impaction 
will allow the calculus to bo pushed up the ureter to some more accessible 
part 

If the stone cannot be pu«hcd up as for as the kidney or is so tightly 
impacted that it cannot be moi ed it should be removcii tlirougb a longi 
tudmal incision in the ureter The incision m the ureter may be sutured 
mth fine catgut passing through the outer coats or it may be left 
without sutures Should inflammatory thickemng or ulceration of the 
ureter be present if would «eein wiser not to insert any UTien a stricture 
18 found It is overcome by a plastio operation 

MTicn It has not been poviUe to locale the calculus before the 
operation experience shows that the lumbar incision is the best to adopt 
In 28 out of 11 cases recorded by Henry Moms this incision was used 
under the impression that the disease was renal and m 25 of these cases 
the calculus was accessible There is therefore a fair chance of finding 
the calculus and also of renioving it through this incision 

Moreover the kidney can be cx«mine<l or rcmovctl if necessary 
granted that the other kidney is known to be healthy In three of the 
25 cases quoted by Morns nephrectomy was adopted In any case a tistula 
can be established and the kidney given a chance to recover 

II ibe csnnni he hand ta the i’pKWV aretef it sheaiil he sought 
vnth the ureteral sound passeil through an mcision m the renal pelvis 
Should the stone be thus located it may lie removed at once by pro 
longing the incision or by making a separate anterior wound if the stone 
IS low down thus the liahiUtv to ventral hernia is diminished and an 
easier and more direct access obtained but m some cases it may be wise 
to delay the remov al of the calculus for the condition of the patient may 
be too cntical to allow a prolongation of the operation The surgeon 
must then establish a temporary unniry fistula in tho loin 

|2) ImjMclion of a Calculus in the Pelvic Fortion of the Ureter In the 
male, the upper part of the peine ureter can be exposed by a prolonga 
tion of the lumbar incision already made for explonng the kidney as 
recommended by Jlorris Should the patient, however, be fat and the 
lumbar incision abready very deep, tius method wiU be found to be ex 
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tremely difficult and even dangerous. It is easier and safer to displace 
inwards the lower part of the rectus muscle and the parietal peritoneum, 
thus exposing the affected part of the ureter. 

This incision has the folloudng advantages : 

It gives a very good view, which is unspoilt by hremorrhagc. It is 
extraperitoneal, at least as regards the incision into the meter. It is 
not very difficult to any one with a sound Imowledge of anatomy. The 
risks of hernia and of injury of the cord are less than after the oblique 
inguinal incision used by some smgeons. Drainage is easily established. 

The rueter is to be sought in the mesial aspect of the woimd, attached 



I'll.. 2\)2. Removal of stone from the lower end of the left iii-etei, the rectus 
and peritoneum hnv ing been drawn inwards. The ureter, bladdci and ihae vessels 

are displayed. 

to the displaced peritoneum. Aureteral catheter, or asoundin the bladder, 
may give valuable aid. Thus a low stone may be more easily found and 
the ureter containing it may be pushed upward into a more acccs^iible 
position. Gentle endeavours may be made to push the stone upward 
into a more dilated, healthy and visible part of the ureter. Care must be 
taken, however, not to use force, le.st the ureter be damaged ; in one of 
Israel’s cases (quoted by ]\Iorris) the duct was torn across. Attempts to 
crush the stone are not likely to succeed and may injure the ureter. The 
stone can rarely be pushed on into the bladder because of the very small 
size of the ureteral orifice, and, moreover, it would be dihicult to tell 
whether the calculus had reall}’’ reached the interior of the bladder or had 
merely passed into the submucous parts of the meter. Wien the calculus 
cannot be dislodged, an incision is made into the accessible part of the 
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iiTctor abo\ e it for the introduction of a suitable scooj) whicli usually 
dislodges and remo\ es the stone Before sea mg the longitudinal incision 
in the ureter, a bougie must be passed dosvn into the bladder and up to 
the kidney to pros e the passage clear and to dilate any stricture especially 
at the vesical onfice Sutures arc not e sential and sometimes it may 
be a a ery difficult and tedious task to insert them but n hene\ er possible 
they •should be ii'^ed for the leakage may be at least dmumshed if not 
pre\ented entirely in some cases The risks of extravasation and delay 
of recovery may thus be avoided Fine catgut is the best material 
The sutures should be so pa«sscd as to avoid narrowmg the channel 
(Fig 297) In any case drainage of the parietal wound is essential 
for it 13 difficult to close the ureter accurately in the depth of the wound 
and leakage may occur cv en after the most careful suturing The fine 
rubber tube used for this purpose should not reach the ureter for this 
VTOuld prev ent the latter from becoming surrounded by evtrapentoneal 
fat wo^d delay healmg and would encourage the formation of a fistula 
Sir Arbuthnot Lane ^ opened the peritoneum m front and thus fouii 1 
a stone m the lower ureter dispbced it upwards and remov ed it extra 
pentoneally through a small masion in the flank B itberspoou " has 
adopted a similar plan cxplonng both kidneys and ureters intrapcn 
toneally and temovang any stone cxtrapcntoneally after closing the 
peritoneum 

Gibbon * has adopted a similar method, except that he docs not suture 
the parietal pentoneum until he has extracted the stone which he pushes 
up into the eitrapentoneal wound by means of a finger wathm the 
peritoneal cavity He records two cases m which he successfully adoptwl 
this method after discovcrmg ureteral stones during exploration in 
patients who had been sent to him supposed to be suflenng from appen 
dicitis The appendix and the stone were removed m each case and 
both patients did well but there is little doubt that it is safer to “ww up 
the pentoneum (if opened at all) before incising a tube which mav have 
septic contents in cases of calculous bbstruction The writer after remov 
ing a subacutely inflamed appendix felt a stone m the left ureter neat 
th“ pelvic bnm and removed it through an cxtraperitoneal gnd mci«ion 
ov er the left ihac fossa 

Sampson * approaches the lower ureter extrapentoneally through a law 
gridiron or muscuL-ir separation incistoa in the and recommends the 
adoption of either this or the incision through the rectus 

3 ery rarely is it wise or safe to remove a calculus from the ureter 
through the pentoneum for the nsk of infection and of death is greiter 
and the intestines are an embarrassment during the operation and may 
become adherent and cause trouble afteraards 

(3) hnpadion at or near the 1 esieal Onjice In these cases the symp 
toms may very closely re«einble those of stone in the bladder or cj'stitis 
Judicious use of the cystoscope and bimanual pelvic eximination should 
prevent the error The mistaken diagnosis may be supported by tlie 
u<!e of the sound which may touch the projecting part of the calculus 

‘ lajifd 1800 II 06 

* Vcic lortiM Journ 3Ibx '*! 19(M 

* Ann cJSvTSf 1006 il i 7*^ 

* Jim of SuTg 190a xli *17 



576 OPERATIONS ON THE KIDNEY AND URETER 

Freyer ^ relates three cases of this kind. The shadow cast by a ureteral 
stone does not move when the patient is turned from side to side, Avhereas 
that of a vesical stone shifts inside the more capacious bladder. 

The vesical route is the best in these cases, the urethra being dilated in 
the female. Successful results have been recorded by Emmet, Berg, 
Kichmond, Czerny, Sanger, Thornton, Fre 5 ’^er and others. Millet evagi- 
nated the ureteral orifice through the female urethra, by means of a 
finger in the vagina, and he was then able to extract the stone.” 

In some cases a fine alHgator forceps can be introduced through tlic 
female urethra by the side of the cystoscope and used to remove a stone 
from the ureteral orifice. Gellham records a case of this Idnd.® 

In the male the stones are best removed through the operating cgsloscope 
or, failing this, by suprapubic cystotomy. Morris refers to five cases in 
which this method was successfully adopted. Tiiffier has also removed 
stones in this position twice by suprapubic cystotom}^ Cravdord 
succeeded in extracting a calculus measuring IJ; inches in diameter in this 
way. Freyer “ removed ureteral stones in two cases through a perineal 
lithotomy woxmd, undertaken for the removal of vesical stones for which 
the calculi had been mistaken by the use of the sound. 

After several attempts Freyer ® was able to grasp and remove a stone 
from the ureteral orifice of a man by means of a lithotrite, which was then 
used to crush it. The calculus had been localised by means of the cysto- 
scope. 

It may be necessary to incise the mucous membrane or even the 
muscular wall of the bladder in order to free the calculus. 

(4) Impaction low in the Pelvis, but not accessible from the Bladder. 

The experiences of Israel, Young,® Finney, Betham Robinson ^ and 
others have proved that it is possible to remove a calculus from any part 
of the meter down to the bladder wall through an iliac incision. It may 
not be always wise to choose this route, however, for it may not be the 
easiest or the safest method to adopt in certain cases for various reasons. 
In most cases it should be adopted, however, because the kidney and 
ureter can be examined at the same time. 

The Vaginal Route. Emmet, Cabot, Israel, Garceau and others have 
successfully removed ureteral calculi through the vagina. It may be 
suitable for some cases in which the calculus is low down. 

Garceau ® removed a stone impacted about three inches from the 
vesical orifice by incising the anterior vaginal cnl de sac, pushing away the 
peritoneum from between the bladder and the uterus and then everting 
the broad ligament backwards and hooking the calculus and the ureter 
downwards and forwards towards the vagina. A small vaginal incision 
was then made and the calculus squeezed out ; the incision was closed 
with sutures, which took up the outer coals of the meter. The operation 


’ Lancet, 1903, it, 583. 

= Deaver, loc. cit. 

= Surg. Gijn. and ObfI., Xoveraber, 1911, p. 578. 

■* . 1 ‘lnier. Med., 1904, ii, 791. 

“ Surg. Diseases of the Urinartj Organs. W08, p. 303. 

Ann. of Surg., 1903, x.xxvii, 082. 

■ Ixincel, 1905, i, 495. 

s Boston Med. and Surg. Jovrn., April 21, 1904. 
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took onlj' ten minutes and iras entirely socces^ful, no fistula resulting 
The stone nas a large one, having a diameter of three eighths of an inch 

This method carries the risk of pelvic cellulitis, which occurred in a 
case recorded by Frcyer ^ 

In this case Freyer w as unable to extract the calculus, because it 
slipped up out of his reach , but it came aw ay into the dressings PeU ic 
cellulitis supervened and delayetl the recovery of the patient A tern 
porary or porimDent uretero vaginal fistula may also arise after this 
operation Israel (quoted by Young), although he ivas able to remove 
tw o stones by this route, faded in two other cases and had to resort to the 
iliac incision, wluch proved successful Therefore Israel did not attempt 
the vaginal operation in hia two 
next cases 


Prognosis. Extrapentoneal ure 
tero lithotomy is a v eiy successful 
operation having a mortality of 
about 2 per cent With earlier and 
more accurate diagnosis, the opera 
tion mil not only have a lower 
mortality hut will also save more 
kidneys from destruction by long 
continued backward pressure and 
sepsis SuJ Thomson Walker *gives 
the mortality of transpentoncal ^ 
uretero lithotomy as 5 5 pet cent 
II VaLV'ULOR 0BSTRUCnO^ 
Simon, in 1876, gave theoretical 
directions for the relief of this con 
dition The first 8ucce«sful opera 
tion was performed by Fenger, of 
Chicago m 1862 The method of 
dealing with the condition may be 
gathered from the following resume 
of Fenget’s case ® The patientwas 
a w Oman, aged 2S, with mtemuttent 
hydronephrosis and a movable 



Flo 2^3 Kustor# operation A 
shove tnnsTersc sections of the 
dilated pelvis end ureter which is 
elit open end ecmi to the pcivw 
It ebows the eht ureter biforc and 
after it 13 Bown to the wall ot the 
pelvis on the inner side 


kidney The pelvis and calyces were first explored and no stone found 
Aa tltf aretsT sot he caiheiense^, a sjsaJ} >r.R5xc?.d“-w th.** 


posterior wall of the infundibulum, when a valvular obstruction was 
found at the upper end of the ureter where it joined the rent) pelvis 
The valve was divided vertically, and the ends of the longitudinal incision 


united by sutures, so as to convert the incision into a transverse one 
The incision m the mfundibulnm was then closed w itli sutures and the 


kidney fixed in the lom, a bougie being passed through the wound in the 
renal parenchyma and tetamed m position m the xueter for two daja 
The patient recovered without a fistula and subsequently had no return 
of the hydronephrosis 

hlorria* did not recommend leaving the bougie, for there is Uttlc 


I Loe «u;7raeif p 360 

* (r«ni(o.trn>iary5i»pet9 p 333 

* /IfiM c/ Stirff , I89t, 3» 

* Z«: , M, 435 


3* 



578 OPEEATIONS ON THE KIDNEY AND UEETEE 


fear of stenosis resulting if the ureter be of normal calibre : “ It delays 
healing, and it is liable to be followed by a temporary fistula. It is apt 
to excite ureteritis, and there may be marked difficulty in removing it 
owing to deposit of urinary salts upon it.’’ 

If the irreter be fovmd to be adherent to the dilated pelvis and opening 
into the latter too high for efficient drainage, a plastic operation should be 
imdertaken. The valve or bridge between the lower end of the pelvis and 
the ureter should be incised from within the pehds, which should be 
opened by a posterior vertical incision. 

Recurrence of the malformation should be prevented by carefully 

suturing the edges of the 
incision in the septum in a 



longitudinal direction, as 
recommended by Mynter,’ 
or by sewing the flaps to 
the inner siu-facc of the sac 
(Ktister ) . The simplest 
way. however, is to excise 
the flaps. Tlie exploratory 
incision in the pehns should 
then be closed with fine cat- 
gut sutures. 

If the method recom- 
mended above is not prac- 
ticable because the ureter 
is not adherent to the depen- 
dent part of the hydro- 
nephrotic sac, an incision 
may be made at the lowest 
point of the sac, and its 
edges joined to a longitu- 
dinal wound made in the 


t'lG 294. Abnormal position of nretcr to hydro- 
ncphrotic infundibulum of kidney before opera- 
tion. The bougie could not be passed into the 
ureter through the kidney wound, therefore an 
incision was made in the pelvis. (After Henry 
Morris.) 


ureter. The sutures should 
onl}^ pierce the outer coats 
of the sac and ureter. This 
method is not apiflicable 
when a narrow stricture 
exists in the meter below the 


lower end of the sac, and then a portion of the meter may have toberescctcd 
and the healthy end joined to the lower part of the sac as in Kiister's classica 1 
case. Kiister’s patient had a hydronephrosis of his only kidney draining 
in the loin, and Kiister found first a valvular and elevated ureteral orifice, 
which he slit open ; then he discovered a slight strictme in the ureter 
2 c.m. below the sac. As this was not remediable it was resected, and the 
healthy end was attached to the lower end of the hjxlroneplrrotic sac, as 
shown in Fig. 293. It wall be noticed that the outer surface of the ureter 
is attached to the denuded inner surface of the sac. The patient ulti- 
mately improved wonderfully in his general liealth and comfort. The 
fistula closed, although pus was present in the urine six months later. 

Figures 295 and 296 illustrate a simple method of overcoming a valve 


I Ann. of Surg., Pccembor, 1S93. 
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or fltrictur*' nt tlic junction of th" iirrt<*r and pol\v» Simple Iitiral 
nnvtnnioHi’^ nl^ w r%p<tlicMme j)urpo«i* Fine catpiUa the Mfe<t suture 
inatornl Silk may form the micleirt of n stone ami should not l>e iL*e«! 

Morpnn * has publishcvl a case of xaUmUr obstniction situatc^l nhoiit 
nn inch and a half nl>o\e the hhddcr Tins tnalfonintion oas jirohahly 
<lne to kinkinj!, >ahich wns npnm due to pen urrtcml nilhe«ions smh ns 
induce n similar condition m the crviphapw Morpan di\iil«l the \aUe 
through nn incision inndo extrapentoneally into the jmuch A supm 



puhic cjslotomy wns j>crformiHl to jkiss enthetem into the un {« r to 
prevuit recurrence and estnhlfh drainspe The jwitient ultimately made 
n pood reco% ery 

HI. SrntCTi'Bi or ttii UfcnrR Vanotn pirns haie Isyn adopNsl 
hy diffen-nt surgeons to rrmetly rtnrt«rr-« of the iirrfer, the chief U mg 
the [i|.sstic methotl <d K< rg<r,* dtlttatinn hy l«upies (Aldicrg) and 
turn of the stnetimsl portion (Kllster) Tlio fir^t of thr-se pitns <in!y «i!l 
1*0 <lescnl>i”sj here, as it will prohiWy l«r fouml applicable to the presle*t 
n«ml>er of casea Moreover, this metboi! his l>ecn surcev»fu!)y carrosl out 
1(> Kenppf, Morris. M)nter and others 

Tfic dclaili of the pj>eration ran ly* sriy wrU mrwJe out hy reference to 

* tee 
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Figs. 297 to 581. The strictured portion of the ureter is first dmded 
longitudinally ; sutm-es of fine catgut are then passed on either side of 
this in order to draw the two extremities of the incision together and thus 
convert it into a transverse one, after the manner of the Heineke-hEckulicz 
operation for stenosis of the pylorus. Further sutures, passing through 
the outer coats only, now bring the edges of the rest of the incision to- 
gether, thus folding the meter on itself to some extent. 

The following short account of Fenger’s case well illustrates the 
brilliant success of the operation : 

“ Traumatic stricture of ureter close to entrance into pelvis of kidney ; 



Fig. 29G. 

intermittent pyonephrosis for twenty-four years ; increased frequency of 
attacks ; nephrotomy ; no stone m sacculated kidney ; mcteral entrance 
could not be found ; longitudinal ureterotomy revealed stricture at 
upper end of nreter ; longitudinal division of stricture and plastic opera- 
tion on ureter ; recovery without fistula.” 

Before performing any plastic operation upon the ureter or the pelvis, 
it is %’-cry important to decide (a) if the kidney is in a recoverable condi- 
tion, and (b) if the ureter is patent throughout the rest of its course up 
and down. Jluch may have been learnt about the functional capacity of 
the kidney from an examination of the separated urines, but the most 
reliable evidence is an examination of the kidney from the woimd. The 
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p-vlcnc) of the \irctor most bo detenmnotl by moans of n bougie or ureteral 
catheter Those must be useol at the bOj^imiing of nil phstic operations 
aiul before completing all nephro lithotomies and uretoro lithotoimes 
If these precautions are not taken the Buigcoa maj waste time and 
energy m performing useless operations or fail to reliere his patients by 
mcomplete ones It should be icroembeml that stones and strictures 
of the ureter are often associated The stone maj be eitlict the result or 
the cause of the stricture Caremomatous stricture may develop at or 
near an impacted stone 

In eases of ettcnsii e or multiple strictures of the ureter and m those 
due to tuberculous or malignant disease nephro urctercctomj luaj be 



Fio ‘*07 Fenger 9 oprrat on for »tn taro ol tl e nrcler 

the only suitable treatment if the other kidne} is knoim to be sufficiently 
healthy Fading this a fistula may be established m the lom 

Ureteral catheterisation and dilatation tl rough the bladder has been 
successfully performed and cases, have been published by Kelly Pawbk 
Casper and others Moms condemned the treatment as a difficult tedious 
uncertain and painful process Pawbk had to pass the instniment thirty 
times in his cases of pj onephrosis Symptoms of fever and psin may be 
aggravated by each introduction * 

Stnetures of the lower ureter may be approacheil through au extra 
peritoneal abdominal mcision and treated in one of various ways 

Young ^ after removing a calculus impacted Ij ems above the bladder 
was able to dilate a stricture which had developed below the calculus In 
another case of the same kind Dr Young removed a large cslculas from 
the ureter just above the wall of the bladder He then discovered an 
impervious intramural stneture which he was not able to dilate He 


> Ann o/Sarsi 1903 sun 6SS 
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therefore exposed the lateral wall of the bladder from the same iliac wound 
and, having retracted the vas deferens, opened the bladder. With the 
aid of digital counter-pressure at the lu-eteral orifice, he was able to 
force the point of a small urethral dilator into the bladder and then to 
tlivide the stricture from within the bladder by means of a long-handled 
scalpel. The patient made a rapid recovery, and the ureteral orifice was 
seen to be patent six months later, by means of the cystoscope. 

Israel (quoted by Young), having performed a nephro-lithotomy on a 
woman and discovered a strictme in the pehdc ureter, attempted to 
dilate the stricture from the bladder ; but failing, he exposed the ureter 
extraperitoneally and found a strictirre about 3 cms. long ending at 
the bladder wall. He then resected the stricture and joined the healthy 
end of the ureter to an incision made on a sound high up on the posterior 
wall of the bladder. The ureter was cut obliquely, and its mucous 
membrane sutiued to that of the bladder at one angle of the wound, 
which was then closed. The liunbar fistula, which had existed for eight 
months, soon closed. Before it closed Israel proved that fluid introduced 
into the bladder did not flow back through the new meteral orifice, 
but a catheter could be passed from the fistula along the meter into the 
bladder. 

OBSTRUCTION OF THE URETER BY ABNORMAL RENAL 

BLOOD-VESSELS > 

The importance of kinking of the meter over an abnormal blood- 
vessel as a cause of renal colic, hydronephrosis and stone in the kidne)’’ is 
considerable. In 1894 Newton Pitt - drew special attention to “ aberrant 
renal vessels as a cause of hydronephrosis ” and showed before the Patho- 
logical Society five specimens taken from the post-mortem room. Three 
of these are in the Guy’s Hospital Musemn (Spec. 1693, 1694, 1695), and 
the late Sir Hemy Morris ^ figmed two of them in his classical wmk on 
Surgical Diseases of the Kidney and Ureter. 

Commenting on these specimens, Newton Pitt said : “ Though but 
few cases of hydronephrosis due to aberrant vessels have been recorded, it 
certainly is not very uncommon. This association is frequently over- 
looked, owing to the kidneys being removed singly from the body. Dr. 
Fagge refers to hydronephrosis due to a hypothetically misplaced vessel, 
but most authorities overlook it altogether. Sir William Roberts refers 
in his work on Urinary and Renal Diseases to two among fifty-two cases of 
hydronephrosis in which a supernumerary renal artery compressed the 
ureter near its origin. ... As a practical point in operating upon cases 
of hydronephrosis withoirt obvious cause, it would be worth wliile to 
examine the lower and posterior part of the pelvis, near the orifice of the 
meter, for an aberrant vessel, and, if found, it might be ligatmed and 
di-vnded, probably with the best results.” 

In spite of these vuitings. so few practitioners know of this condition 
that it is usually overlooked for years ; the patient suffers from repeated 
attacks of severe pain, and ultimately the affected kidney becomes 

> The follow ing is an abstract of an article by one of ns (R. P. R.) in the Ouy'a Hospital 
Jtepnrts, 1922, Ixxii, 315. 

- Trans. Pn(/i. i'oe., 1894, xlv, 110. _ 

’ Surgical Diseases of the Ki'hiey and Ureter, «, 29/, h Jgs. 141, 142. 
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senotisl} (larmged before rehcf is ^ven bj operation Some of my 
patients hid consulted a great many doctors and specialists before a 
correct diagnosis a% as nude and i cute affordnl by operation [see Case 2) 
Dietl in 18G4 described these crises lu connection ovith movable 
kidney and attributed them to twisting or kinking of the renal vessel* or 
ureter by the descent of the kulney But Dietl s crises may occur without 
abnormal mobility of the kidney and they have nothing to do witli 
obstniction of the renal \ essels They are <lue to obstruction of the ureter 
causing intermittent hydronephrosis Mobilit) of the 1 idney primary or 
secondary to the bjdrouephrosis ma> aggravate the symptoms but 



Tie ‘’as front vi«w of left Lidnry showing obstruction of thi* ureter by Bn 
nbnormal tessel a branch of the rentj nrtery h tchw up tJ e ureter at its origin 
T&e (finsion of tie aftnonnsf tessef a suihcient miM cMes 6u( a piosOc 
operation or a abort circuit is nceessaiy in severe case^ oa shown in the figure 

apart from obstniction of the ureter movable kidney is of little importance 
although many symptoms arc wrongly attributed to it 

I bare met this condition twelve times in the last twelve years I 
published eight examples in 1917* Coi^mtal stricture with valve 
formation at the junction of the ureter and pelvis of the Jadney is another 
important cause of similar symptoms which cannot be discussed fully 
here These ahnormalifica will Befoutid to be tiot uncommon tf the pelns 
and the ureter are carefidly examin^ as a routine and essential part of eiery 
Xidney operation Isephropexy should never be performed imtil obstruc 
tion of the ureter has been definitely excluded as a cause of the symptoms 


‘ H r Ro viands BrU Jfrf Jtt ni 1917 i 7o5 
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Many faiku’es of nephropexy are nndoubteclly due to mistaken diagnosis. 
Similarly, nephrolithotomy is not likely to be permanently successful if 
the stone has been caused by an obstruction of the ureter wliicli is not 
discovered and relieved at the operation. 

The early recognition and treatment of this condition relieves the 
patient from frequent and disabling attacks of pain and saves the kidney 
from gradual destruction. 

Pathology. The main renal vessels and their branches pass in front of 
the renal pelvis to reach the hilum of the Icidney, but one of the four or 
five branches of the renal artery or vein usually passes behind the pehus, 
as a rule at too high a level to obstruct the narrow outlet into the ureter. 
Occasionally, however, an abnormal renal vessel crosses the origin of the 
ureter on its way to the lower pole of the kidney. This is usually an 
abnormal posterior branch of the renal artery. Sometimes a similar 
tributary of the renal vein, and sometimes a vein and an artery, run 
together. Very rarely, an additional renal artery runs from the aorta to 
the lower end of the kidney. As a rule, but not invariably, the offending 
vessel lies behind and hitches up the origin of the ureter (Fig. 298). The 
abnormality appears to be about equally common in the two Iddneys, 
and in males and females. In some cases the abnormal vessel crosses the 
ureter without obstructing it, but if the kidney is unusually movable 
some obstruction is likelj’- to occur when the trunk is in the vertical posi- 
tion. This leads to gradual dilatation of the pelvis. Any dilatation and 
pouching of the peMs is likely to increase the tension upon the artery 
and therefore to increase the obstruction. In the course of time, as the 
pehds becomes more and more distended and as the lieavier Iddney 
descends more, the tense blood-vessel exerts more and more pressure on 
the ureter, inflaming it, and at last causing a real stricture at the site of 
constriction. 

Symptoms and Signs. (1) Attacks of renal colic of increasing fre- 
quency and severity wlifch may go on for years before the condition is 
recognised. As a rule, the patients are over twenty-five before an opera- 
tion is considered, but the symptoms may begin in childhood (Case 2). 

Exercise is apt to bring on these attacks of sudden spasmodic, charac- 
teristic, and severe pain, which rims from the loin dovmwards and inwards 
into the groin, and often into the testicle, which may be retracted. In 
some cases the pain runs down the front of the thigh ; in a few it does not 
extend to the groin, but is a serai-girdle pain about the level of the umbili- 
cus. As a rule, the pain is intolerable, the patient cannot sleep or lie still ; 
nausea and vomiting are often associated with it, and there may be faint- 
ness. pallor, or even shivering. Generally there is some_ abnormality of 
mictiuition, usually increased frequency and irritability with a diminished 
quantity of urine. At first the urine, during and after an attack, is normal 
in character ; later it may be albuminous or even contain blood or pus. 
Occasionally the amount of urine passed is increased just after an attack. 
Usually there is deep tenderness and rigidity in the loin during an attack, 
and sometimes in late cases a swelling can be felt descending below the 
costal margin on deep in.spiration. Early attacks are often far less severe. 
Sometimes there is shivering and in late cases a rise of temperature. 

(2) In the interval between the attacks there is at times a dull ache, a 
sense of fidne.ss or a dragging pain in the loin. 
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(3) 1h time tbe general linlth <lcte«onics nnfl the knlnej becomes 
chiomca!!^ ihstcndccl p ilpnblc nntl tenth t 

diagnosis A Renal cofic has to be disliiiqutsJiel fiom other sci^re 
jinjns tn this region espccialtj appendical biiiaty and intestinal colic 
Appendical is nrelj so severe as renal colic and is not often associated 
\\ith utmarj symptoms except \ehcnthc appendix is lov doivTi near the 
bladder or IS Ij mg clo'se to the ureter As a rule there is tenderness over 
the appendix and more mteatinal symptoms such as chrome indigestion 
and perhaps a slight elevation of tempcratim? which is rare with renal 
cohe Intestinal colic due to lead is characterised hy the lead line 
punctate basophilia and constipation and is mostly located about the 
umbilicus there is often generalised abdotnmal tenderness The 
spasmodic attacks of pam xnth temlerness in the lorn sometimes caused 
by posterior iliiodcml ulcer have led to an erroneous diagnosis of renal 
colic with exploration of the loin Ciliary coiic is higher m position and 
chiefly located in tbo right byjxichoudmc and epigastric regions Tender 
ness is just below the mnth costal cartilages except w hen the gall bladder 
IS unusually low 

B The tariQus mitsca of renal colic hate to be dii>tinguished from each 
other \ttcntion therefore raiy be drawn to some of the most important 
causes of obstruction of the ureter 

(1) Foreign bathes inside the ureter btonc or gravel blood clot from 
mjurj growth or tuberculous disease of the tadnej tuberculous debris 
blocking the narrow chanucf of a tuberculous ureter small hydatid cysts 
passing down the ureter 

(2) Changes tn ureteral uall Stricture congenital or acquired 
\ alve formation at junction of pelvis and ureter myoma or other grow tbs 
of the ureter 

(3) Frcsstire upon the tircicr by abnormal blood vessels especially 
when the kidney is unduly movable growth especially of the uterus 
I have known an abscess m the lower end of the only kidney completely 
and fatally obstruct the ureter 

Of all these stone gives the most severe pain it is most frequently 
associated with bleeding and excess of crystals lu the urine Severe 
bleetbng is quite rare with the other causes of renal colic except tuber 
culosis and growth of the kidney Severe bleeding giving rise to colic 
IS only occasional with tubercle tbe ureter is somew bat narroweil and 
cfots or debris cannot pass easify through the stnctiuecf tube A siimfat 
stricture of the ureter is someliincs due to bilharzia 

An X ray examination should always be made but a negatiie report as 
regards sfojie tn the ureter is not amdwtiie for inanj reasons A stone 
obstructing the ureter is usually small except w hen it is merely projecting 
into the ureter from the pelvis The patients ate often over middle age 
and somewhat stout The stone may be comiioscd of urates which cast 
but little shadow I have operated on a number of cases and removed 
one or more stones from the uretci when the X ray report was negative 
In one instance tbe patient had been radiographed five tunes at ddlerent 
hospitals and I removed a stone the size of a filbert from the upper part 
of his ureter In these cases cystoscopy is of the greatest value Two 
grams of indigo carmine are injected into a vein and a few minutes 
later coloured urine ought to be seen issuti^ from both ureters The 



586 OPERATIONS ON THE KIDNEY AND URETER 

absence or marked diminution of the stream from one ureter is of the 
greatest significance, and the loin should be explored. In some cases a 
stone is seen projecting into the bladder from the lower end of the ureter. 
In others, it can be felt just above the bladder tlirough the anterior wall 
of the vagina. 

Pyelography is of value in the diagnosis of early hydronephrosis and 
may help in localising the cause. Diminution of urine dming the pain. 
^vith increase afterwards, is suggestive of hydronephrosis. In a few of 
these cases some swelling can be felt on careful examination during an 
attack, and the kidney is tender on palpation. Cystoscopy with the aid 
of indigo-carmine is also invaluable, especially during an attack. In 
some late cases the pelvis can be felt independently from and internal to 
the lower part of the kidney. 

It is almost impossible to distinguish between an abnormal artery, a 
stricture or valve formation, and a small stone in the ureter as a cause of 
early hydronephrosis, and exploration is the only certain way of ascertain- 
ing the cause and treating the condition. 

Treatment. Our aim should be to recognise and treat this interesting 
condition before the kidney, pelvis and ureter are seriously damaged. 
Secondary changes in the kidney unfortunately called for nephrectomy 
in one of my cases, as it probably has done in many other instances of 
hydronephrosis and pyonephrosis due to an abnormal vessel which was 
not discovered at the operation. Moreover, the changes in the pelvis 
and ureter demanded a plastic operation to ensure efficient drainage in 
half of my cases. How much simpler it is when division of the abnormal 
vessel is sufficient. IVhen severe and long-continued pressure has caused 
a stricture to form at the origin of the ureter or extreme dilatation of 
the pelvis Avith relative elevation and valvulation of the ureteral orifice, 
a plastic operation is imperative. At first I performed Fenger’s operation 
(after Finney’s method of gastro-duodenostomy), but this is more difficult 
and not so satisfactory as making a short circuit between the lower part 
of the pelvic pouch and the ureter at the same level or a little lower down. 
With a shorter incision this ensures a better drainage from the lowest 
part of the pool, especially when the hydronephrosis is of large size. If 
the opening in the pelvis is round and also a little larger than the one in 
the ureter, a more patent channel is established. Nephrectomy should 
be reserved for extreme cases, where the renal cortex is thin or white or 
otherwise hopelessly damaged, for the regenerative powers of the kidney 
are wonderful imder good conditions of drainage and asepsis. Excision 
of part of the dilated pelvis is rarely necessary, as, when well drained, it 
contracts rapidly. 

Case 1. ATis-*! H., aged 30, sent by Dr. Halstead of Kanisgatc for a large swelling 
in the left side of the abdomen. The patient says that for five or six years she has had 
attacks of pain in the left loin and shooting down towards the groin. Sometimes 
the pain has been verj' severe and has only been relieved by moq)hia. No blood, pus 
or small stone has ever been noticed in the urine. About two years ago a distinguished 
surgeon at Chester diagnosed movable kidnej' and ordered a kidney support, which 
has been worn ever since wthout much relief. During the pain a swelling appeared 
in the left groin, but this usually disappeared Avhen the patient lay down. About a 
month avo a very severe attack developed, and then a verj' large swelling appeared 
in the left flank, which hardly moved upon respiration and has not diminished since 
then So large and so firm was it that it was at first thought to be a growth. The 
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unoe was normal T) e swellizig wu nMHt)/ resonant la front and was thought 
(a be A d stendwi pehns An T rav exanunation had failed to show anv 
stone 

Optra! OH o t Stplemhtr 16 lilll Dr Fisk assisted and Dr Halstead gave the 
ana«thetic. Before the aniesthetic on lajrctacm of two grams of indigo carmine was 
made into the muscles of the right thi^ the cystoscope passed into the bhidder 
containing nnne and the two meters watched Nothing issued from the left ureter 
but in about eight minutes pigment came away from the nght On farther watching 
at the end of twenty minutee nothing came from the left The pigment did not come 
Tcry rapidly from the right The patient waa then anmsthetised after the bladder 
had been emptied, and tamed on the nght aide over a large kidnej pillow The usual 
mcision in the lom was made and the kidney was found to be enormously enlarged 
With some difficulty it was shelled from its surroundings and dehver^ mto the 
wound and then it was noticed that the ohatmction to the ureter was due to the hook 
ingof an artery estendiag into the lower pole of the kidneymfrontof thcbegmmngof 
theureter thcpelvishaTingdCBCeQdedmfrontofttusabnonnaivcsset The obstruction 
was complete The ureter itself waa natural On ligatuxing and dividing the vessel 
the junction of the ureter and pelvis was seen to be natural and not narrowed 
although there were some adhesions With a little difficultj the unne iraa squeezed 
from the kidney to the bladder without incistog the kidney or petm The anne 
seemed dear as seen from the hugely distended pelvis When the kidney had been 
quite emptied nephrope^ was performed with lour catgut sutures m the usual way 
The kidney tissu« seemed fairly good although greatly expanded and jn view of 
the mobihtyaaduaperfectioa of the nght kidney It waa deemed madnsable to remove 
a fairly gowi left The patient stood the opcratioa well and made a good recovery 
although there waa some suppuration in the wound 

Case 3 hyinmephrosia hU A M aged 18J described his lUoess as 

having started at the age of e ght or nine yean, severe attacks of pain ocenmng 
every two to three weeks Durag the next ten years many X ray eisminatzoae 
were made with negative results and many doctors consulted but no dedolta con 
elusion was arrived at as to the cause of the symptoms The attacks now increased 
in seventy and lasted from five to seven days morphia having to be given for the 
relief of pam. The unne was norma) At the beginning of 1030 a urologist after 
pyelognphy d agnoaed hydronephrosis and adnsed immediate removal of the nght 
kidney fautaphyscian who suspected a aCncture or kink of the ureter brought the 
patient to me We diagnosed hydronephrosis due to an aberrant renal veuel or 
valvulation of the origin of the ureter The patient s father then took him abroad 

to consult vanous Continental esperta. Dr of Brussels diagnosed auto>mtoscB 

tion and strooglj recommended med cal treatment, while Professor I of Berlin 
after very thorough examuLitiocu recommended nephrectomy as an imperative 
necessity The patient returned to London and saw several more consultants In 
all he had consulted about twenty medical men before be asked me to operate 

On September 28 19‘’0 I found that no unne issued from the right ureter At 
the operation immediately afterwards an abnonna) vein was discovered behind the 
ureter kinking it just below the renal pelvis which was moderately dilated The 
kufnej was m good condition. The vein was divided and the patient made a good 
recovery He has remained wefl for aii years and bas fed a very active life since the 
operation 

B Iniones to the Hieter These may be met vnth either m the form 
of traumatic ruptures or of acczdeotal ^vrsioQ or removal of a piece of 
the ureter during the course of certain abdominal operations such as 
hjsterectomy or the removal of any pelvic tumour 

Traumatic rupture of the ureter has rarely been treated by direct 
suture This is owmg doubtless to the extreme difficulty m the diagnosis 
of this condition in the early stages for moat of the cases have not been 
recognised until an accumulation of unne blood or pus has formed and 
has been opened The tumour due to the accumiatjoa may not be 
noticed for some tune two to three weeks (Stanley Page Barker Hicks) 
thirty Dine days (Croft) and in one case (Stanley s) not until seven 
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weeks after the injury. The following is an interesting case successfully 
treated by early operation by the author. i 

• ^ youth, aged 18, was admitted into Gu3'’s Hospital complaining of great pain 

m the left side of the abdomen. Two daj's before admission, whilst walking along 
the pavement with his left hand in his pocket, he fell on his left elbow, his hand 
being driven against the lower part of the abdomen and causing an agonising pain 
shooting up to the left loin. Gradually a swelling appeared on the left side of the 
abdomen, and the patient was sick several times. On admission the temperature 
was 102, and pulse 110 to 120. The lower part of the abdomen moved but little on 
respiration ; the left iliac fossa was fuller and less resonant than natural and ver}' 
tender. If the local signs had been on the right side, his general and local condition 
would have agreed well with an attack of appendicitis. There iras some tenderness 
and fulness in the left loin posteriorlj’^. The bowels were constipated, the urine and 
the act of micturition were normal. The viscera were not transposed. 

The abdomen was explored through the lower part of the left rectus. Some 
clear fluid escaped, but there was no septic peritonitis, and the appendix was normal. 
The retro-peritoneal tissue and the left meso-colon were very cedematous, Avith a 
greenish translucent appearance. The swelling extended up to the left kidnej% Avhich 
appeared to be normal in size and consistenc 3 U The abdomen Avas closed, the patient 
turned oA'er on to bis right side and the left kidney explored. On opening the peri- 
renal tissue a good deal of slightly blood-stained fluid escaped. With some dilficiilty 
the kidney and the upper part of the ureter AA'ere isolated, and a clot of blood AA’as 
seen plugging a large rent at the junction of the imeter and the renal pelvis inferiorly. 
The laceration extended nearl 3 ' all the AA'a 3 ^ round, a small part still remaining 
undivided at the upper and inner part of the tube. The clot had obstructed the lumen 
of the ureter. The rent Avas sutured Avith fine catgut in such a Ava3' that no narroAving 
of the lumen of the ureter resulted. Tin's Avas not easy because of the deptli of the 
AA’ound and the great amount of cedema of the surrounding tissues Avhich kept flapping 
into the AA'ay. The loin Avas drained b3’' means of a large cigarette drain, and the 
AA'ound closed all round. The patient made a good recover}' and aa'cs seen about tAVO 
years after the accident perfectl}' Avell. 

Sir Henry Morris ^ was only able to discover records of twelve cases of 
rupture of the ureter as distinguished from rujituro of the renal pelvis. 
Should a traumatic ruptiue be discovered during an exploration, it should 
be treated by suture or anastomosis. 

The accumulated fluid in the loin has been aspirated in some cases 
several times with ultimate recovery, probably at the expense of atrophy 
of the kidney in most cases. 

Lumbar incision is far preferable, and thus drainage at least Avill be 
established to prevent further extravasation and suppuration. In some 
of these late cases it may be possible to perform a jAlastic operation on 
the meter. If it be knoAA'n that the opposite kidney is in good Avorking 
order, a secondary nephrectomy may be performed for suppuration in 
and around the kidney, or for persistent fistula. 

Primary nephrectomy is not justifiable, for the kidney and ureter 
may recover their functions, and knoAvIedge is first needed concerning the 
presence and function of the other kidney. 

For accidental division or rerao'A'al of a piece of the ureter during 
the course of an abdominal operation, a very large number of different 
operations have been performed. It is impossible here to mention or 
describe all of them. An attempt Avill, however, be made to indicate the 
methods which are likely to be found roost suitable to the various con- 
ditions that may be met Avith. 

A R. P. RoAvlnnds, The Medical Prei>.i, April, 1909, p. -104. 

- Loc. cit., ii, 300. 
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In the great majority of instances it ■will be found possible to unite 
the divided ends of the ureter The results that have so far attended 
the vanous methods of bnngmg this about clearly show that it should 
be done •wheie\er possible Bovee^ mentions twenty seven published 
cases mth only two deatlis and not m one was there failure to unite If 
the ureter has been simply divided wrthout loss of substance and if both 
the ends are accessible and the upper end will not reach the bladder, 
then, because it is the most simple method to tarry out and because it is 
the least likely to be followed by stricture the follo^vmg operation, 
devised by Van Hook (see Fig 299) should be performed The following 
are the steps of the operation as given by Fenger ^ 

End to Side Union (1) Ligate the lower portion of the tube one 
eighth or one fourth of an mch from the free end Make with fine sbarp- 
pomted scissors a longitiidjual incision twice as long as the diameter of 




Fig JOI End to-sid« snastooiosw of the orrtei- tan Hook e method 

the ureter m the wall of the lower end one fourth of an inch below the 
ligature 

“ (2) Make an mcision with the scissors in the upper portion of the 
ureter, beginning at the open end of the duct and carrying it up one 
fourth of an mch This incision ensures the patency of the tube 

“ (3) Pass two very small cambric sewing needles armed with one 
thread of stenlised catgut through the wall of the upper end of the 
ureter, one eighth of an inch from the eTtremity from within outward, 
the needles being from one surtpenth to one eighth of an mch apart, and 
equidistant from the end of the duct It wiH be seen that the loop of 
catgut between the needles firmly grasps the upper end of the ureter 
“ (4) These needles are now carried through the sbt in the side of the 
lower end of the ureter into and down the tube for one-half an mch, 
w here they are pushed through the wall of the duct side by side 

“ (5) It wiU now be seen that tiactum upon this catgut loop passing 

^ Ann tf Surg , Aagtttt lOOO 
' Lot, fupra al 
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tlirough the wall of the ureter will draw the upper fragment of the duct 
into the lower portion. This being done, the ends of the loop are tied 
together securely, and as the catgut will be absorbed in a few days, 
calculi do not form to obstruct the passage of the urine. 

“ (6) The meter is now enveloped carefully with peritoneum.” 

Lateral Anastomosis. In some cases this can be carried out after 
tying both cut ends. A larger opening can be made in this way. 

End to End Suture. If, however, a portion of the ureter has been 
accidentally removed and the upper end vdll not reach the bladder, it 
will probably be found that there will not be sufficient length of ureter 
available for performing Van Hook’s operation. In this case the ends 
must be umted by end-to-end suture, or by the oblique method of Bovec 
{see Fig. 300). Strictvure is not so lilrely to follow as after transverse end- 
to-end or end-in-end methods of Schopf and Poggi respectively. 

Uretero-Vesical Grafting. Should it be found that the upper end of 



Fig. 300. Oblique end- 

to-end union of the Fic. 301. Implantation of the ureter into the bladder 

ureter. (Witzel’s method). 


the divided ureter will reach the bladder, implantation into this organ 
is preferable to all other procedures. This may be carried out by some 
modification of the method of Paoli and Busachi,^ which consists in 
splitting the distal end of the ureter and uniting it by sutures to an in- 
cision in the bladder, or by a modification of the operation of Van Hook 
for uretero-ureterostomy, the cut end of the ureter being invaginated 
into the bladder. This method has been adopted by Penrose and otliens.- 
If possible the operation should be performed cxtraperitoneally as in 
Witzel’s operation.^ Witzel displaced and fixed the bladder into the iliac 
fossa, in order to enable him to bury the ureter for a distance 4 cm. in the 
bladder wall as shown in the figure. The mucous membranes of the in- 
cision in the bladder and of the oblique opening in the ureter were joined 
with interrupted catgut sutures, and the external coats were also joined 
ivith sutures (see Fig- 301 ). It is better to place the lower end of the 

1 Annaks dcs Maladies des Organes Oenito-iirimires, 1888. 

= Med. News, 1894, Ixiv, 470. 

=> CenlralblaltJ'dr Oynakologie, 1806, Ko. ii, p. 289. 
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iireter m the submucos'i for some distance before it pierces the mucosa, 
thus imitating Natute’sTuethocI of valve formation to protect the kidney 
from baciraard pressure and infection 

Resection of a growth of the bladder involving the ureteral orifice 
makes it necessary to ]om the shortened ureter to the bladder from 
tcithin the latter Before the separated ureter is divided it is transfixed 
mth catgut, which la divided later and used to secure it to the upper angle 
of the posterior vesical wound, which is then closed with catgut, except 
near the ureter, where a tube passes from the retro vesical space through 
the anterior vesical wound to the surface This tube serves a double 
purpose — drainage of the opened ceVidar tissues sad the maintenance at 
a free pass-ige for the ureter AVhen the tube is removed and its track 
heals the contraction of scar tissue draws open the ureteral orifice Stne 



Fig 10^ Bean sopent ion AftspfrDUtheaaWnorv’Bllof Itcbkddertsuscd 
as a aubstituta for the lower part of the urrUr 

ture, the commonest cause of failure, is thus avoided as shown by the 
cystoscope months later (Thomson Walker) 

Boan ^ has described and figured an ingenious plan of raising an 
cxtraperitoneal flap from the anterior wall of the bladder, joining its 
edges and implanting the ureter mto the tube thus formed This method 
may be foimd useful when displacement of the bladder is not enough 
to allow of union without tension Van Hook has desenbed a similar 
method , the ureter had been previously implanted upon the skin of the 
abdomen 

Finally, should such a length of ureter have been removed as to 
render both direct union of the two ends and implantation into the 
bladder impossible the proximal end may be either ligatured (causing 
atrophy of the kidney), or implanted mto the bowel or on the skin The 
results of implantation have so far been on the whole extremely unsatis 
factory, owing to infection of the uret^ and kidney in thecaseof implanta 
tion mto the bowel, and to discomfort and constant irritation of the skm 
when the implantation w made on the skin For these reasons a secondary 
nephrectomy will often be necessary in such cases 
* Itoe at 
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E. C. Coffey has, however, introduced an excellent and hopeful method 
of valvular implantation of the meter into the colon. The following is 
his ovTi description : ^ .. ° 

“ The technique of the operation is as follows : A cathartic is given the 
night before operation. The abdomen is opened near the median line. 
A rectal tube is passed up into the pelvic colon to a point where it is 
desirable to implant the left ureter. This tube drains away all gas and 
any possible fjecal matter which may be present and makes unnecessary 
the use of clamps. The left ureter is exposed and ligated between forceps. 



Fig 303 Simviltaneous implantation of right and left ureters. The tw o ureters 
hai c been sei ered and long rubber tubes fastened in them for temporarj' drainage 
of the Uidnejs, tubes being attached to reetnl tube in bowel by wliieh the ends of 
the small tube will be drawn out through the anus and placed in a cont iiner. The 
end of the ureter will be drawm down and implanted in the intestinal wall outside 
the mucosa. (After Coffey.) 

The distal end is cauterised with carbolic acid and dropped bade into its 
place Into the proximal end is fastened a very small rubber tube two 
or more feet in length. This is done by passing a small straight needle 
armed with linen thread through the wall of the ureter and including 
barely enough of the tube to hold. Then tie the thread around both tube 
and ureter sufficiently tight to control the urine and later to cause slough- 
ing of the tied end. The right iweter is then treated in the same manner. 
It^will be found that the urine is discharging through both of these tubes. 
Next the intestine on the left side is lifted at a point where the ureter may 
be inserted without tension or strain. Gauze is packed on either side of 


* Xorlhucst JM/icinc, Jlay, 1925. 
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intestine so that any possible leakage from the mtcstme xmII be caught 
\n incision about one and one half inches long la made near the centre of 
the free margm of the large intestine and made to curve over to the outer 
Side This incision goes through the pentoneum and muscle and the 
mucosa is carefully freed from the mnsculacis alloinng the mucosa to 
pouch out through the mcision in the mnscnlat wall The same is per 
formed lower down themtestine on the nghtside A small stab wound is 
made through the mucosa at the lower angle of the intestinal wound and 
the end of the small rubber tube is attached by a linen suture to the end of 
the rectal tube On the right side a small incision is made m the mucosa 
and the end of the nght ureteral tube is attached to the side of the rectal 
tube A nurse then pulls down on the rectal tube and draws the two 
ureteral tubes down until the ends of the ureters are drawn well within 
the lumen of the mte'itme The ureters containing the tubes now he 
chrectly on and outside of the loose mucosa of the mtestine The wall 
of the intestine on either side of the cut forming the two lips of the wound 
IS drawn across the ureter and some of the sutures are made to penetrate 
the outer coat of the ureter These sutures should be interrupted and of 
chromic catgut Fmally a continuous chromic catgut suture should roll 
the intestinal wall over the implanted ureter in order to make a strong 
mtestmal wall The abdomen vs closed The tubes protruding from the 
Tectum ate cut to the proper length and placed m a container for the urmc 
The kidneys function without e\en temporary cessation as if no operation 
had been performed The tubes come away ui about a week The 
swelling m the mtestmal wall has subsided and the implantation is 
complete 



CHAPTER XXn^ 

OPERATIONS UPON THE BLADDER 

RUPTURE OF THE BLADDER 

This used to be a most fatal accident ; thus out of 143 cases of intra- 
peritoneal rupture collected by Ulbnami in 1886, only 2 recovered, and 
only 20 out of 94 cases of extraperitoneal laceration got well A 

The late Sir William MacCormac was the first to publish two successful 
operations for intraperitoneal ruptiu'e.” Many successful operations 
have been recorded since then. Alexander ® and Jones collected 54 
cases of intraperitoneal rupture, with a mortality of 63-5 per cent, before 
1893, and 27-o per cent, since 1893. 

Ashhurst ® has collected 110 cases, with a deatli-rate of 42-72 per cent. 

Exploratory operations and suture of the bladder will be increasingly 
successful in favourable cases, i.e. those seen earl)’^ and those in which 
the injury is limited to the bladder. 

Two forms of rupture are recognised — the intra- and extra -peritoneal, 
but in some cases the tear extends to both the intra- and the extra- 
peritoneal surfaces ; occasionally two lacerations may co-exist, and one 
of them is very likely to be overlooked. It may be well succinctly to 
state the symptoms. 

Intraperitoneal Rupture. (1) History of a likely injury, such as a 
kick or fall on a full bladder. (2) Inability to pass water.® This power 
has, however, been preserved in both varieties : naturally it is retained 
more frequently and more completely in extraperitoneal cases ; it is very 
rarely normal in the intraperitoneal ruptures. Attempts at micturition 
may be frequent and painful, but only blood-stained fluid may be voided 
in small quantities. (3) A little bloody urine drawn off with a catheter. 

(4) Difficulty of manipulating an instrument in a contracted bladder. 

(5) If the catheter, liitting off the rent, be passed beyond the bladder, a 
much larger quantity of blood-stained fluid is withdrami, partly urine, 
partly serum, from irritation of the peritoneum. If the flow through the 
catheter is markedly increased by inspiration and dimim'shed by expiration 
the rent is probably a large one. 

(6) Shock. This may be absent or pass unnoticed in patients who are 
intoxicated at the time of the accident and, as the laceration frequently 
occurs under these circumstances, this fact is important to bear in mind. 

This form of rupture commonly follows a kick or a blow upon the 

• Von Bcrgmann, v, 452. 

' Lanccl, 188G, ii., 118. 

’ Hjij!. o/ Surff., 1001, .xx.viv, 200. 

‘ 1903, .x.x.wii, 215. 

® A>ncr. Journ. Med. Sci., Juh', 1900. 

* Thus the rent may be valvular or blocked by intestine, &c. On all thc.se and many 
other points the reader should refer to 3Ir. Rivington’s urifings, Dirt, of Surg., i, J52. 
and Rupture of the Urinarg Bladder, for exhaustive eomplclencss and helpful information. 

SDt 
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aMomen when the bladder is distended but it has a?so occurred spon 
taneousl) during the retention ol unne from stricturt enlargement of the 
jrostatc or any other obstruction It has also oceurred during the 
crualung of % esical stones and m the course of perinea! operations upon the 
bladder Bottmi s gabano'cautcrj opened the jientoneura a good many 
times during the attempts to cautense the en!arge<l prostate m the dark 

(7) Speedy supcr\ention of signs of peritoneal irritation %nz pain in 
the lower part of the abdomen tenderness and rigidity The surgeon 
should not nit for the classical signs of peritonitis to manifest themselv es 
Dr Quick reconls a ca«e in which no peritonitis hnd denclopcd after 
101 days The pntient who was intoxicntc<l at the time of the accident 
wns able to work on tlie following day but be hnd to leave off on the 
'^ecoud day on account of pain and wniitiag He recovered after an 
operation performed on the eleventh day b) Dr G F Thompson ‘ 

In other cases in wrluch the urine has been aseptic and no instruments 
have been passed the onset of pentomtis has been constderal !y delayed 

(8) Perhaps fluctuation and shifting dulness m the flanks vnth 
abilominal distension and bulging of the pelvnc peritoneum into the rectum 

Extrapentoneal Rupture This is often due to or associated vrith 
fracture of the pchia but it frequently happens when no such fracture 
exists It has follovred repeated suprapubic aspiration (1) History of 
a likely injury (2) DilRculty m passing water {nrfc supro) (5) Bloody 
urine drawn off (f) The catheter finds the bl wider contracted (5) ^o 
tapping of a larger amount of fluid (6) Evidence of extravasation rather 
than of peritonitis. Thus, if the rent is in front the uriuc may bo localised 
there with circumscribed dulness or nidely ibilused mounting up 
towards the umbilicus between the abdominal muscles and the pen 
toneum or pissing into the iliac fossse buttocks or by the canals into 
the scrotum and thighs In one case that 1 saw the extravasation was 
much more eitcnsiv e upon the right side so that the situation of the rent 
wasconrcctlj diagnoscil to be upon thisside In another patient thelate 
\ Davies Collej located the position of the cxtrapentoneal rent which 
was due to a fracture of the pelvTs by the inability of the boy to flex 
and adduct bis right thigh vertical fractures through the right rami 
vrere found at the operation The patient soon becomes very lU with a 
quick pulse and respiration probably from reabsorption of urme from the 
connective tissues these symptoms appear while the extravasation is still 
sterile but sooner or later infection is bound to follow causing pelvic 
cellubtis 

It must be remembered that the following may mislead There may 
lie very httle pain, complained of no sickness a normal temperature 
the patient may be able to walk upwards of half a pint of urine may 
be drawn off night and morning and yet the peritoneal sac may contam 
much flmd Pentomtis may be absent post mortem though tympanites 
be pre'ent during life and though fluid be found in the pcritoneil sac The 
patient may hv e os long as five days apparently improving and then die 
suddenly 

Operation This must be undertaken without delay A free incision 
five or SIX mches long m the adult is made near the middle Imc below the 


,4n7i cf Sury 1907 xlv OC 
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umbilicus. The rectus sheath having been divided, the rectus drawn out- 
wards and partly divided, if needful, and all bleeding points secured, the 
lower angle of the wound and the parts behind the pubes arc carefully 
examined for ecchymosis, extravasation, &c. If neither of these nor any 
collection of fluid is found outside the peritoneum, this is opened, when a 
large gush of fluid may be decisive. The surgeon now introduces his left 
hand to feel for the rent, and the detection of this may be facilitated by 
passing a sound. The rent will varj’^ in site and length, and also as to 
regularity, thickening, &c. If it be a long one and reach downu’ards 
towards the recto-vesical cul-de-sac, the Trendelenburg position should be 
adopted. This gives valuable assistance, for it grants a good view of the 
posterior surface and affords plenty of room for the introduction of sutures 
udthout risk of injuring the small intestines, which fall av'ay and are pro- 
tected with a sterile pad, A self-retaining retractor is inserted. An assis- 
tant may render service at this time by grasping the upper end of the 
bladder and drawing it forwards and a little to one side. A good light is 
essential. The rent, being now in view, is cleansed, and a continuous 
perforating catgut suture is inserted with a short curved needle and a 
good needleholdcr, owing to the depth of the wound and the limited 
space. . 

The catgut should be strong and tanned to last about 21 days. The 
sewing is begun at the front end of the rent. The tail thread is held up 
by the assistant, who holds the bladder well up in this way and faeilitatcs 
the closing of the postero-inferior part of the laceration. A continuous 
Cushing sero-muscular suture of fine catgut now reinforces and buries the 
perforating suture {see Fig. 321). The gauze packs arc removed, the 
pelvis is cleansed and the abdomen is closed in layers ; but when there is 
peritonitis a temporary drain is left at the lower angle of the wound. 
A drain should be left in the prevesical space in oxtraperitoneal ruptures, 
especially if the operation has been deferred until it is difficult or impossible 
to find or suture the rent satisfactorily. As a rule a catheter should be 
tied in, care being taken not to pass too much of it into the bladder but to 
leave the eye only just above the vesical orifice. The bladder must not 
be allowed to get full, either from slipping or blocking of the catheter. 
In some early cases under constant observation, after accurate sewing, the 
patient may be left to void his own urine frequently or a catheter may be 
passed every six hours. 

Casesoccasionally occur where the neck and not the body ofthebladder 
is lacerated, a fracture of the pelvis perhaps co-existing. IVhere there is 
inability to pass water and wliere, failing the cystoscopc, it is uncertain 
whether a catheter enters the bladder, it will be best to explore the front 
and neck of the bladder by a suprapubic incision not opening the perito- 
neum. If blood-stained fluid wells up, and if the catheter be detected 
lying outside a full bladder, the latter should be opened and diainccl 
suprapubically to prevent any further escape of urine. liic pelvic 
cellular tissues should be drained by the same route and sometimes 
perineally also. 

In late cases with pelvic cellulitis free incisions must be made and 

drainage estabhshed. . 

Causes of Death. Peritonitis, shock, hremorrhage, celluhtis. 

Peritonitis is far the commonest cause of death, and it may be due to 
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infectioa from preinou?!) infecfccl unne or from cireless m^trumentahon, 
from infection nt the operation or subsequent leakage due to inefficient 
suturing 

TEMPORARY SUPRAPUBIC DRAINAGE 

The following methods will be considcrcil here 

(i } Aspiration 

(it } Suprapubic Puncture 

(i ) Aspiration This ma> be used meases of great urgenej when the 
surgeon IS compelled to relies e retention without regard to the cause when 
he IS without the means of carrjingout other and perhaps better methods , 
it IS cspcciali} suited to those cases in which there is reason to befieac 



i -20 cection of the ptltt? the thklder l«ing (It'tonded and Ibt. 

pn>rsipal poufh f>t peitWHTiin Bell raimJ 

that urme will again in s few hours he passed hy the urethra cither 
natural or tArougA a cartefer TAt® m gotKWrAaai’ rct^nfron wifA 
prostatitis or prostatic fthscess where a catheter cannot or should not be 
passed, or having perhaps been clumsilp used and where relief is urgently 
required where retention has sujKTsenetl on a stricture of only two or 
three j ears standing this means may be us«l successfully giving time 
for warm baths and opium to act In an old stricture la one of traumatic 
origin or in a case of enlarged prostate it can only confer temporary 
relief and should be used only when other methods are not available 

The questions arises flow Jar trill asjitmtuM brar repclilion f Tins is quite 
uncertain On the one hand in a rase of prostabc retention not admitting a 
catheter, the patient lie ng throughout in » most gra^ceomlition Dr Brown’ used the 
aspirator fifteen times bct» cen donuarv S ami 12 with immediate relief on every 
occasion and without the smallest inconvemenre or injury from the punctures 
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Jlr. Hague, 1 in a patient aged 23, with prostatic retention of forty-eight hours’ 
duration, aspirated, and continued to do so daily for nearly five weeks, as no catheter 
could be passed. Such numerous aspirations caused no ill effects. Young “ mentions 
a case where the bladder was aspirated 100 times without harm. 

On the other hand, in a case related b}’’ Mr. Jacobson of prostatic retention in 
which the aspirator had been used only three times, on the death of tlie patient 
from bronchitis on the fourth day the third and last puncture was found to be 
leaking. Dr. Campbell ^ records a case in which the bladder had been aspirated 
twice, and internal urethrotomy then performed. “ Progress was good for a day 
or two, when some inflammation appeared at one of the punctures, an abscess 
formed, peritonitis came on, and the man died.” l^Tiere aspiration is to be used, 
the condition of the bladder walls and of the urine must be taken into account."* 

If aspiration be made use of, a fine sharp needle of the calibre of an 

exploring needle and at least 5 
inches long should be employed and 
introduced just above the pubes, 
while an assistant steadies the 
bladder by pressure on either side. 
The needle is thrust backwards, 
with a slight inclination upwards, 
imtil urine escai^es, which happens 
when the needle has penetrated 
from 2 to i inches from the skin. 
The urine is drawn off tnth an 
aspirator or large syringe. The 
bladder must not be allowed to 
become much distended before the 
puncture is repeated, otherwise 
urine may be forced out into the 
pehde cellular tissues. 

(ii.) Suprapubic Puncture with 
Trocar and Cannula. This opera- 
tion has the advantages of being 
easily performed, of giving perma- 
nent relief if desired, and of being 
safe in careful hands. The dis- 
tended bladder must extend well 
above the pubis as shown by 
palpation and percussion, other- 
wise the peritoneum may be 
opened and the bowel pierced with disastrous results (Fig. 305). 

The two objections brought against it are — that (1) it gives bad 
drainage, and (2) it is liable to extravasation.** Neither of these is borne 
out by facts. Wliile the patient is in bed, good drainage can be pro- 

1 Lancet, 1885, ii, 385. 

= H. H. Young, Practice of Urolojtj, 1920, ii, 330. 

“ JSrii. Joiirn., February 21, 1880. 

* Mr. Bennett read a case before the Mcdico-Cliirurgieal Society (Mnccl, 1888 i, 418) 
of e.Ktraperitoneal rupture of the bladder after aspir.aticn in a patient long the subject 
of stricture. The opinion of most surgeons present soomed to bo that aspiration was 
dangerously liable to leakage, especially in unhealthy bladders. 

Mr. T. Smith {St. Barthol. Ho<!p. Reports, .wii, 291) writes : “ I have seen no sueh 
tendency to extravasation ; occasionally there is some inconvenience from leakage ; this 
may be met by leaving out the cannula fora few hours, which allows rccontraction to take 
place.” 



Fig. 305. Suprapubic puncture. A 
catheter is passed in through the can- 
nula, the latter is withdrawn and the 
catheter is tied in. 
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\ided by turning him on one side and attaching tubmg to the cannula 
when the patient is up (and a cannula so placed is no drawbach to this) 
the power of micturition mil probably ha>c retiirne<l In rare cases of 
enlarged cancerous prostate where a radical operation is impossible or is 
declined the patient mil be compelled to pass his urine this way for the 
rest of his life but as soon as the parta are consolidated around the cannula 
(or the catheter which has replaced the cannula) micturition though 
tedious will he effected satisfactorily 

Operation This is most simple Novocame (0 75 per cent solution) 
IS injected into the skin and deeply along the proposed track of the trocar 
The cannula should be large enough 
tondmitalso 8 catheter and at least 
6 inches long for the bladder lies 
deep m a fat patient A median 
puncture having been made with 
the knife through the skin just 
above the shaved pubes the trocar 
IS pushed backwards and slightly 
upwards until it is felt to enter 
the ca^^t 7 of the distended bladder 
The trocar is withdrawn and 
as the unne escapes a rubber 
catheter of suitable size is intro 
duced through the cannula UTien 
the point is well in the bladder 
the cannuh is slipped out nhile 
the catheter is steadied To pre 
^ent the patient from puUmg it 
out I alnays sew it to the sLm 
A long rubber tube is fixed to 
the catheter and the urine is thus 
conducted to the bottom of a 
vessel filled with antiseptic sola 
tion placed under the bed or into a rubber urinal nhich must be kept 
scrupulously clean and aseptic 

PERMANENT SUPRAPUBIC DRAINAGE 
This may be required for irremovable malignant growths of the 
bladder or prostate and Las been adopted for enlargement of the prostate 
m very feeble old men when a catheter cannot be used or the risk of a 
radical operation is not accepted (Fig 306) 

A soft rubber catheter (hio 12) is inserted m the suprapubic fistula 
so that its end projects about two indies into the bladder This is held 
m position and leakage pre% ented by means of a sili er plate accurately 
fitted to the suprapubic region and kept in position by a belt The 
rubber catheter when stretched passes through the silver tube attached to 
the plate but when relaxed jt fits accurately and is kept in position 
V> hen the suprapubic sinus dilates so that some urme leaks by the side 
of the catheter the latter is left out for a night to allow the fistula to 
contract a httle Simdariy a self retaming rubber catheter uith rubber 
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flange and belt can be used. The urine is conducted to a rubber urinal 
attached to the thigh. The patient can get about and do his business 
without much trouble or leakage. 

SUPRAPUBIC CYSTOTOMY 

This operation may be required for exploration, drainage, the removal 
of stones, foreign bodies or growths from the bladder, for the treatment of 
ulceration of the bladder or for removal of the prostate. 



Fig. 307. Suprapubic cystotomy with patient in the Trendelenburg position. 

Tlic recti arc scpaiatcd by blunt dissection. 

Exploration per sc is rarelj^ nece.ssary at the present time owing to the 
development and skilful tiso of the cystoscope. 

(1) Severe cystitis especially in feeble old men and in the presence of 
obstruction of the urethra ; when the pain is intense and micturition 
taking place every few minutes with strangury, causing in'jomnia ; when 
there is high temperatiu-e and other evidence of imminent septicemia ; 
when all other treatment has failed, and wa.shing out is insufiicienl. 
unendurable or impossible. 

The operation here, for the sake of the kidneys, must not be put off 
until too late. j\Iuch benefit may be obtained by irrigation and by the 
application of weak solutions of nitrate of silver. 

^^^len the cystitis is relieved and the patient is stronger, a suitable 
radical operation, such as prostatectomy, may be performed. 

(2) As an aid to other operation-s. Thus before plastic operations 



surnAPUBic cystotomy goi 

upon the urethra, to keep the parts drj and a«eptic the bladder may be 
cltamed above the pvibis 

Operafaon ^\Tien the pitient is anasthetised ' a soft catheter is 
passed, unless the bladder is already (Intended from retention, the bhddcr 
IS thoroughly washed out and filiet) with warm boracic lotion or steribscd 
water until its outlme can be seen or felt above the pubis Either a tube 
and funnel or a bladder syringe of 8 oz capacity can be used Usually 
about 12 02 of borncic lotion can be retained without harm but when 
the bladder is small it is safer to defer the full distension until the 
suprapubic incision is made Then the bladder projects into the wound 
as it IS distended The full sj’nnge is left with its comcal nozzle plugging 
the funnel end of the catheter ready for tise if necessary A vertical 



Flo 308 Snprupabic cystotomy pentoncam is separatpd and 

dr&nn upwards displaying <ltc Tascular bladder Tbc Trendelenburg position 
n ado|ted 

WAWiOW K mtuic. va t\w. middle Une esitemlmw iiysKards. fiota the one 

to four mches according to the object of the operation (Fig 307) The 
rectus sheath is opened the muscle fibres are sepaiatetl and the thin fascia 
trausversalis is incised close to the pubis M ith the left index finger the 
subperitoneal fat and peritoneum are displaced upwards out of the way 
until the bladder is displayed and recognised by its muscle fibres and 
large vems The margins of the wound are protected with enveloping 
pads and the knife is plunged into the bladder about an inch abov e the 
pubis making a small vertical incision As the knife is withdraim and 
water tushes out the left forefinger is mtroduced into the bladder to hold 
it forwards and plug the aperture while the liquid contents are allowed 
to escape through the catheter into a sterilised dish m order to avoid the 
mess so commonly seen at this operation (Fig 309) As the bladder 

• Spinal anijthesia la vataablc wfu.n irfaxation of muscle n essential local anti 
regional an*«thc8ia are better foe bad cases 
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empties its whole interior and theupper part of the urethra can beexamineil. 
If it is necessary to do anything beyond draining the bladder the incision 
is enlarged to the reqimed degree, mostly by stretching with the fingers 
in order to avoid bleeding. The margins of the vesical woimd are held np 
with long mattress sutures. A stone or foreign body is extracted with 
scoop or forceps. 

If it is necessary to see the whole interior of the bladder or to remove 
a new growth or ulcer from the lower part, the Trendelenburg position is 
always adopted, for the intestines gravitate towards the diapliragm and 



Fio. son. Suprapubic cystotomy. Sutures holding up the bladder as 
it is incised. 


the base of the bladder moves forwards and upwards, so that an infinitely 
better Auew is obtained. Occasionally it is necessary to cut across the 
lower fibres of one of the recti close to the pubis ; this is better than to 
make use of the long transverse incision of Trendelenburg as a routine 
method, for the latter is often followed by ventral hernia. Good retractors 
and a forehead lamp now enable the surgeon to see all the mucous mem- 
brane after any blood-stained liquid has been mopped up with dry gauze. 
Towards the end of the operation the question of drainage will arise. If 
the urine be clean, the renal function good, and there be neither obstruc- 
tion of the urethra nor bleeding going on within the bladder (a) the latter 
is completely closed with two continuous catgut sutures, which are threaded 
on curved round needles. The catgut should be of medium thickness 
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(No 1) and hardened to resist absorption for about three weeks The 
deep suture pieroes all the coata’bf the bladder , the reinforcing suture 
does not pierce the mucosa (see Figs 310 and 321) A small rubber tube 
13 placed at the lower angle of the wound to dram the prevesical space 
for thirt} sit hours , the rest of the wound is closed m layers A large 
soft catheter is tied in for four or fii e days, and washed through if it gets 
blocked with clot at any time 

(b) Dratnage is adopted when there is consideiahlc cystitis or oozing 
of blood or prostatectomy baa been performed 

The simplest way is to introduce into the vesical wound a rubber tube ^ 
or self retaining catheter If the tube is not gripped by the contracted 


wall of the bladder mvertmg sutures are inaerted until the tube fits snugly 
The parietal wound is closed around the tube which is tied m position by % 
suture to the skin The tube extends an mch mto the interior of the 
bladder To its outer end a long piece of rubber tubing is attached 
to conduct the urme into a receptacle under the bed The preaesical 
space IS drained by a small tube placed at the lower angle of the wound 

If necessary for bleeding or cystitis the bladder is washed out once or 
even twice a day at first with wann boracic lotion for this a long rubber 
tube attached to a funnel or irrigating can holding three or four pints is 

1 Tbe size of the tabe var es with the of bleeding and the risk ol retention ot 

clots in the bladder usually a small tube or da ftzzer s self retaining catheter suffices 
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used. The hj-drostatic pressure is gradually increased. Unless pro- 
longed drainage is required the tube is generally removed at the end of 
three days. The irrigating tube or catheter is then introduced through 
the suprapubic wound ; and when this is impracticable the catheter is 
passed through the urethra if irrigation is still required. 

Various methods of keeping the patient dry may be used, especially 
the Cathcart or 'White suction apparatus, or the Colt or Irving s 3 ^stcms 
of collecting the urine as it issues above the pubis. The apparatus must 
be kept scrupulously clean and the cup must be made of metal so that it 
can be boiled every day. The wound, however, is more comfortable, 
keeps cleaner and heals better without any apparatus. It is simply 
dressed with antiseptic gauze. This is covered with a thin layer of sterile 


Fio. 311. Solf-ictaining catheter lor suprapubic drainage. 

cotton wool and large pads of cellulose wadding arc arranged around the 
pelvis. If the fistula is slow in closing a catheter is tied in the tirethra for 
a few days. 

REMOVAL OF GROWTHS OF THE BLADDER 

Chief Varieties. 

(1) Epithelial Tumours. 

(a) Papilloma : (i) fimbriated papilloma or villous growth, often 

pedunculated ; (ii) fibro-papilloma, which is sessile and 

almost smooth on the surface as seen with the naked eye. 

(b) Carcinoma ; (a) Adllous or cauliflower variety ; (b) flattened 

ulcerative and infiltrating variety. 

(c) Adenoma — a venj rare growth. 

{(1) Dermoids ; (a) pigmented hairy patches, very lare with 

sebaceous and sweat glands ; (b) dermoid cysts. 

(2) Connective Tissue Tumours. 

(a) Fibroma. 

(b) Myxoma. 

(c) Sarcoma. 

(d) Mjmma. 

(e) Angioma. 

All connective tissue tumours are uncommon, but m 3 ^':onla and 
sarcoma sometimes occur, especially in children. Plilebolitlis may form 
in a nre^ms, and these are very puzzling when shown by radiography. 

By far the most common growths are (I) Simple villous papilloma ; 
(2) Malignant villous papilloma ; and (3) Carcinoma. Thc.se are found 
chiefly during middle age and are far more common in men. The large 
majority spring from the neighbourhood of the trigone, especially near 
the ureteral orifices. 

All papillomata are potentially malignant, therefore the older the 
patient the more likely is the growth to be malignant. ’\Mien the 
epithelium begins to invade the connective tissues of the bladder the 
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growth IS becoming mfvhgtnnt , but it is not it uU oisy to tell, either %\ ith 
the nake<l eye the c)stoscopcore\en uith the microscope, whether any 
gi\ en viltous tumour is innocent or malignant, for the one merges into the 
other without any sharp line o£ demarcation Groivths from neighbourmg 
tissues may invade the bladder, especially from the prostate and tectum, 
and dermoid and hydatid c^ts in the peliris sometimes burst into the 
bladder 

Caremoma springs from the lower zone ot the bladder in 60 per 
cent , from the mid^e zone in 30 per cent and from the upper zone 
m 10 per cent iFcnmck) The most favourable carcinoma is the 
hard flat variety and the most favourable site for resection is the 
upper zone 

Practical Points in the Diagnosis Early and accurate diagnosis is 
here of the utmost importance 

(1) flrrmorrhage This is of much importance both in diagnosis and 
m its bearing upon an operation Symptomlesa hsmaturia of resjeal 
or^io IS very ciaractemfic of growth ol the hfadder Sir Henry Tfionip 
son laid much stress on the fact that in these cases the stream often begins 
without anj or with little blooil and ends a bright red colour Ptire 
blood maybe eapreased by tbe finalefiortsof the bladder as it closes upon 
and compresses the growth Bleedmg forms the imtial symptom m a 
large number of cases especially when tbe growth is of the viUous type 
3Ir Hurry Fenwick* stateathath«matutiai3the6rstsjgnmabout8tper 
cent of benign papillomata m about 75 per cent ol villous cprcmomata 
and about 60 per cent of the bald malignant groivths 

In villous growth or fimbriated papiUonm haemorrhage alone may kill 
and It may be the only symptom throughout In these growths the chief 
pomt IS that the hamorrhage is intermittent, extends over a long time,* 
occurs spontaneously and suddenly and without any allied symptoms and 
ceases in the same way the perw^s of mtennission gradually become less 
till the bleeding is constant either rendering the patient utterly ansmic or 
adding to his misery by bringing about cystuia These two last condi 
tions may be so marked as to demand an operation This symptom is 
most frequent m the villous growth (fimbriated papilloma) less *50 in the 
fibro papilloma or in the transitional ’ growths In the flat caremoma 
toug or epitheliomatous growths h^raatuna is more frequently associated 
with oth.er symptoms and it is less profuse but repeated small hsemor 
rhages with only short if any mteraussjona occur and exhaust the 
strength of the patient , and the blood is oft^n dark from decomposition 
and IS more diSused throughout the unne 

(2) Sudden Arrest of iAe Stream of l/nne tf Guyon * points out that 
in a few cases a pedunculated growth situated near the neck may cause 
obstruction and other troubles, before haemorrhage appears 

Mr Hurry Fenwick estimates that sudden arrest of the stream occurs 
as the imtial symptom in about 8 percent of the benign villous, and about 

* rumours of lAe Urinarif Bladdtr 

* Jlr R H&msoii (fnJmi Ent^l Surj , ^ 38) elates that in the Jlusenm of St 
Georges Hoapitsl there is a specimra of a viUoas tmziour attached to the neck of the 
bladder ot a gentleman aged 81 The first attack of harmorrhage had occurred twenty 
years before death and had lasted for eight months An interval o£ four years had 
followed this and then a recurrence of hasmonhage which ultimately proved fatal 

* Ann dt Ifal dt» Org G/n Uri» , 1S89 p 419 
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10 per cent, of the malignant villous growths : whereas it is very rarely 
noticed with the flat or bald variety of carcinoma. 

Any tumomr which grows quite near or infiltrates the tissues around the 
urethral orifice of the bladder may cause obstruction to the flow of urine 
sooner or later, and this may simulate carcinoma or even senile enlarge- 
ment of the prostate. The vuriter removed suprapubically a villous 
growth which had prolapsed into the prostaticurethra, causinghajmorrhage 
with complete retention of urine. The growth was firmly gripped and 
gangrenous. 

(3) Unilateral Renal Pain. Growths are so very frequently situated 
at or quite near to one or other ureteral orifice, that they often obstruct 
it either by dragging or compression from infiltration. Hence dilatation 
of the ureter and renal pelvis or pyelitis may develop and cause pain ii> 
the corresponding loin. 

This may be the initial symptom of vesical growth occasionally, and 
the kidney has been needlessly explored in some cases under these cir- 
cumstances. This symptom, which may serve to locate the growth, is 
noticed earlier with benign papilloma than with villous carcinoma, which 
obstructs by infiltration around the ureteral end. 

(4) Frequency of Micturition and other symptoms of vesical irritation 
are most frequently associated with the infiltrating flat growths, and they 
are least common with benign villmrs tumours. Fenwick estimates that 
these symptoms are the initial ones in about 30 per cent, of the bald 
carcinomata, 15 per cent, of the villous carcinomata and only 8 per cent, 
of the simple villous papillomata. Pain is more frequent and .most severe 
with infiltrating carcinoma. 

(5) Examination of the Urhie. Careful examination of the urine should 
be frequently made, and the patients directed to bring, at once, any white 
or shreddy particles passed. The delicate papillae, with their connective- 
tissue basis supporting hosts of columnar cells with large delicate capillaries, 
are most characteristic. Eecognisable fragments are more rarely cast off 
the malignant villous growths, and when any arc found they give no 
indication of the nature of the base of the tumour ; the villi may be inno- 
cent in appearance, and yet the base may be malignant. It is uncommon 
for the bald or flat growths to shed any pieces until the late sloughy stage, 
but, when seen microscopically, the fragments are characteristic enough. 
It is very important to estimate the renal function, for if this is seriously 
lowered no operation should be undertaken on account of the danger of 
death from iu’a3mia. Wasting is very characteristic of malignant disease 
of the bladder. 

(6) Rectal Exammation. This should never be omitted for, with the 
bladder empty of urine, the finger may detect a thickening, hardness 
or rigidity of the base above the prostate, indicating an infiltrating 
growth. Usuall}’- the mass is separate from the prostate, but in late 
cases the latter may not be distinct from the growth. A benign growth 
cannot be felt per rectum, and the villous carcinoma may only indicate 
its presence by an unusual fulness or heaviness of the bladder, but a 
carcinoma which infiltrates the vesical wall soon becomes palpable, and 
Fenwick states that quite 50 per cent, of these growths are palpable 
per rectum, within a year of their origin. A rectal examination may 
thus enable the surgeon to dispense with cj’^stoscopic or other examina- 
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<10113 of the mtenoc of the hlatMer, for in late cases an operation is futile, 
and a nicr*' c^'stoscopic examination is not free of danger m them The 
patient should be cTamineil in the LnechtiK attitude as well as m the 
supine position, for the former poatuie enables the surgeon to feel higher 
up the posterior wall of the bladder Bimanual examination with the 
patient supine, and the abdominal wall rchxe<] map discm cr infiltrating 
prowthb placed m unusual {losilions such as at the fundus or on the anterior 
wall In the female, vaginal examination should be conductetl m a similar 
wa> 

It 13 unnecessar) and unjustifiable to sound anj patient suffering from 
hTmaturn only, for a stone is extremely nnlikefy to be the cauxe 

(7) The Cyflo^copc In aVdful hanils the cystoacope is of the greatest 
aaliiein the detection and examination of aesical gronthi it enables the 
surgeon to define the mlurc, sire, number, position and character of the 
basal attachment of the groavtlis, and also the jtresence or absence of 
infiltration of the \csical wail 

The hnottIe<}ge gamed through the cj"stoscopc maj indicate the exact 
nature and degree of surgical interference, if an\ . that ma> l>c required, 
«o that the surgeon can adopt the most suitable methoil v.^thout waste of 
time during the act ual operation It is impemtii c to conduct the examina- 
tion ascpticallj, and with all gentleness so that neither cj'stitis nor 
liffitnorrhagc follow 

(8) Eitliision of other Condilitws — Bacilluna, tuberculous and other 
forms of cjstitix. also h-emorrhsge from the prostate or kidney In 
none of thexc, save the last, is there the spontaneous character which 
often marks the bleeding of bladder growths In renal liTmatuna due 
to growth the bleeding may be spontaneous and unaccompanied by 
other evidence Here the renal regions should be thoroughly examined 
at tegular lntc^^als, but the cystoacopc maj show blootl uaumg from 
one ureter In tubercular disease of the bladder the bleeding is ne\cr 
05 scicre as in growth, and for a long time occurs only nt the end of 
nuctuntion Other evidence will a!-.© I>c present and so too, with the 
hiemorrhagc of enlarged prostate which will aery likely be associatcil 
with some residual unne 

Zndicatioas lor Operation. Growths of the bladder being nearly 
always fatal sooner or later, whether from hTmorrhage, pam or tlic 
results of obstruction or from these combined, the Butgeon should urge 
an early cjscoscopic exanttmtfoa to cAw op fibf djirgnosErjrmJ to ilecidc 
the question of rcmoattl If cystoscopy * demonstrates one or more 
papillomata of innocent type fulguration should be tried, for it has been 
a ery effectiv c This must be followeil by cystoscopic examination ca ery 
three months, so that the treatment can be repeated directly any recur 
rence appears This method is not suitable for mahgoant or doubtful 
gro>vth3, which should be removed without delay whenever possible 

If m doubt as to recommending operation, the surgeon should 
remember — (1) that the long intervods between the bleedings teach 
strongly that growths of the bladderoften pass through a long first stage, 
during which tlie growth is connected with the mucous membrane only , 
(2) that, follow mg on the above, infiltration of the deeper coats and dis 

* Beer J^oum Aner JfcJ luoe , 1910 Uv, I7S8, Keyes Traiu lintr Aasa; 0 / 
fftnilo-t^nnory iSurj , lOlO v, 193 , and W Ouling &tl, Joun Surg , itl’-l *i 7tiU 
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semination is often here long delayed. While the long intervals between 
the bleedings and the comparative slightness of the other symptoms may 
make the surgeon unwilling to urge operative interference, it is right that 
it should be very clearly put before the patient that it is in this stage only 
that any hope of a radical cure can be given, and that later on, when the 
stage of infiltration is reached, not only is radical cure almost out of the 
question, but the risk of attempting it is vastly increased. A careful 
chart of bladder growths should be made and kept as a record. The more 
the growth approximates to the worst of all t 3 q)es of bladder growth— 
viz. the low-lying, broad-based, large, fixed, sessile lump, especially if with 
a sloughy surface encrusted vfith phosphatic debris, the more hopeless is 
operative interference. Invasion of the whole trigone, both ureteral 
orifices or urethra contra-indicates operation. If the renal function is 
seriously impaired, the general health poor, or if there is any sign of 
metastases or very extensive local infiltration palpable from the rectum 
or vagina, no operation should be undertaken, except for drainage as a 
palliative measiue in some cases of obstruction of the urethra. 

OPERATIVE TREATMENT 

Operations for gro\vth of the bladder may be either radical or pallia- 
tive, and the exact nature of the operation, if any, is decided after a 
careful cystoscopic examination. Palliative operations are performed for 
irremovable growths. The urine is drained away above the pubis or by 
bringing the ureters to the skin or colon. 

Radical operations may be undertaken by ; 

(1) Suprapubic cystotomy. 

(2) Transperitoneal cystotomy. 

(1) SUPRAPUBIC CYSTOTOMY FOR REMOVAL OF GROWTH 

This is the best method to adopt for the large majority of cases ; 
for it gives plenty of room with good and safe drainage after the operation. 
For some lugh malignant growths it is necessary to continue the wound 
into the peritoneum, and to remove the whole thiclmess of the vesical 
wall including its peritoneal coat, but even then the peritoneum can 
be completel)'’ closed and extraperitoneal siquapubic drainage safely 
adopted. 

But about 85 per cent, of vesical growths are at the base and can be 
widely resected, and if necessary the meters can be transplanted, without 
opening the peritoneiun. This is surely an advantage, for the urine is 
often infective. Free drainage is generally required on this account and 
because of the difficulty of completely arresting limmorrhage. The 
urethral drainage adopted with the transperitoneal cystotomy is not 
always adequate after the removal of growths of the bladder. Wlien free 
exposure is required, there is no great advantage in opening the peri- 
toneum, for it does not give appreciably more room. It is not the peri- 
toneum but the recti abdominis which offer the greatest hindrance to the 
due exposme of vesical tumours. The peritoneum can be separated and 
pushed up out of the way unless the growth invades the wall of the upper 
part of the bladder. It acts as a good retainer and protector of the .small 
intestines, and is, in fact, of value in assisting the Trendelenburg position. 



run nnuovAL op papiltomat i 
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TJu rcrti cm be reJi\e<l by pfjotl anastbi^ii anrl dr nm aside by suitable 
retrictorv Tbe full TrendcIciiliiitR position <in<l a forehead lamp are 
n\\ Unable aids 

The details of the CNploratoiy incision have been described at p 601 
It IS often Mccessar) to diiidc the fibn.5 of one rectus about one inch 
abo\e the pubis m ottbr to get a proper vi(n\ of the lower part of the 



corresponding side of the blmhler The bhihlcr hai ing been opened to the 
necessary c’^tent the edges of the opening are secured to the rectus sheath 
br temporary mattress sutures which pierce all the coats 

largo thin enveloping pads arc applied to protect the edges of the 
panotal and \caical wound and smtaWe retractors are introduced Those 
designed b\ Thomson Walker' are good for thej separate the rccti and 
push out tiie lateral vesical walls at the same time 

THE REMOVAL OF PAPILLOMATA 
The interior of the bladder harmg been well displayed and carefully 
examined the number sire an<l position of the growths arc noted and, 
later recorded Sit J Thomson \\ nlker recommends that a gauze swab, 
soaked in 4 per cent solution of nitrate of silver be placeil over the 



tiG an Thomson VV alkw Wsd kr npedle 


growths for sev enl minutes to cause superficial necrosis and thus prev ent 
infection of the wound Any excess of the solution is mopped up The 
mucous membrane near the growth is picked up with two long fine 
toothed forceps and divided between them with long curved scissors An 
o\ al or circular piece of mucosa bcanng the papilloma is then raised with 
one pair of forceps from the muscular wall of the bladder and graduaUy 
cut away with scissors The wound is closed accurately with a fine catgut 
contmuous suture which also stops all the bleeding Thomson W alker’s 
long handled small curved flexible needle is very useful for this purpose 
' l/iried Mawh 5 1910 
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1-ach jvij illoma h m a siinihr wa} cm Winji taken to | revent 

imphnlation of an^ of the cclh of thc|,rowth J » contact wjth nnj of the 
stoical wotin !•< mlwl in‘'tnimcut’«afpdi'«entiIw!forthp‘i.mu reason nmf 
the muca'^a is swni UsI with A jy^t cent siUer nitrate Milution nn I <!n«i 
before ih bheWer M closed as altea tlcsonbed V small «lfamnj,e tnln. 
j< ijsinlh { hcctl at the lower anpfe of the noon 1 in the 1 Isd ler hot when 
all I Imlmc has Itoe n amsteel the f lad 1 r c in l>e conipl tcK c!o« hI and 



drained throupii tl e urethra the irevesical apace onij being dminp<i bj a 
A7M.V 

PARTI \L r\TRAPEniTONrAL RESFCTION OF THE 
BL\DDCR FOR MALIGNANT GROWTHS 
The I la 1 ler is opcnwl nn 1 e jannnwl os aln'Oil) ilescnbeiJ p 0<)1 
Vt hen It « doul tful whether a ptiwth is innocent or malignant the 
following te«t of Albirmn maj lie useful Tlic gliding or otherwise of 
the mucous membrane ought to rcgolitc tl e depth of the rcmo% al of the 
growth W hcne\ cr the mucous membrane seems fixed to the submucous 
coat it would be better c>cn in pedunculated growths to resect the entire 
thickness of the wall a step still more essential m small sessile tumours 
When still m doubt it is better to ngard the growth as malignant and to 
rcmo\e it together wnth a good margin arou^ it of the entire thickness 
of the bladder wall WTicnctct possible at least an inch of apparently 
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healthy tissue around the growth is removed, care being taken to save 
the valuable valvular ureteral ends by keeping at least a third of an inch 
away from their orifices. XJnfortimately the large majority of vesical 
growths occur at or near the trigone. When it is necessary to remove 
a portion of one ureter the latter may be implanted in the leconstruclecl 
bladder ; and in some cases both ureters may be so treated. 

The growth can be most readily resected when situated somewheic in 
the upper or middle zones of the bladder, whereas it may be very difficult 
or even impossible to excise widely enough when it grows at the trigone, 



Fig 317. E\tision of carcinoma at left uietcr.il orifice Tlie uliole thickness 
of the bladder wall has been isolated mound the growth, and the ureter isolated 
and transfixed by a catgut suture, which also pierces the bladder wall near the 
upper end of the jticision 

without removing one or more ureteral orifices or trespassing on the 
prostatic urethra ; but the latter and the prostate can be removed with- 
out incontinence. 

When the ureter is sewn as above to the upper angle of the jiostcrior 
wound and care is taken not to constrict it by suture, there is little fear 
of stenosis of the orifice, less in fact than if the ureter is transplanted by 
drawing it obliquely through the bladder wall, liforeover, the method 
recommended is much simpler and speedier. When the space behind the 
bladder and below the peritoneum needs drainage, a rubber tube is carried 
from it just below the ureter out tlwough the suprapubic wound. When 
the tube is withdrawn its track contracts and tends to dilate the ureteral 
orifice as shown by Thorason-Walker. 



TinTisvhniTo^FAL nr.MOYAi oh anowTiis cis 


It IS not nljsoliitolj nccc-^sarj to ww the tin?t(r to the nngk* of t!u 
jH.Werior wound m the bladder for when a good length has rcijnired 
n‘mo\fl! it has been sinijih cut icfoss ami abandoned in the siihficritonenl 
tissues behind the hladchr with n drainage tube pineed 311st below it and 
jnssiiig through tlu bladder out of the auprapubtc wound Albarrnn, 
Walker ' and I’jkher Inie adopte*) this method 



tu 318 { an II uma •» left urrt«r»l on! •<> The untrr las Into 

K-wti at thr Mpisr an tr f (I r tnii«ion ami a tula inurmit ju<t be! i« it ti lirain 
{h<7 CAVitv brliin 1 the hlncl hr 


In his case Thomson U nlker on cj sloscopic cxainmation three months 
niter, saw a funnel shajietl ur» tenl orifice 

(2) TRANSPERITONEAI REMOVAL OF GROWTHS OF THE 
BE ADDER 

Harrington - w vs the first diliheratelj to open the bladder through 
the peritoneum for the treatment of an nieer at (he base Later C H 
Mayo ® ftcudder and I)a\ is * Judd ‘ Tennant ® and Pnngle ’ strongly 

' Pror Po I Sur Mr! Jarnaty 1910 
> Inn r.S >v sviii 408 

» lb d luly I'm 

• Ib f Ilircmtier IJOS 

• yoifrn 4m»r J/td dnr December lOO*! 

• Iff»i «5/ Srry IMO p 65" 

’ lanctr J9JJ 1 214 
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advocated this method for the removal of bladder growths. They say it 
gives more room and greater facilities for the removal of growths low 
down in the bladder, thus allowing more radical operations to he jter- 
formed. A transperitoneal wound of the bladder, when properly sewn, 
is not so likely to leak as the ordinary suprapubic extraperitoneal woiuid 
on account of the greater adhesive powers of the peritoneum, so that this 
method ensures a qincl-er tecovenj when drainage of the bladder is not 



Fig 319 Traiispcritoncil eNci'ion of a largo piece of tlio bhdder, the left 
ureter has been implanted in tlie remainder of the bl iddcr. 

leqinred. Moreover, the abdominal incision enaliles the .surgeon to 
explore the abdomen thoroughly, and this maj’’ be valuable. Although 
infection of the Ijmipli glands and dissemination of bladder growths is 
uncommon and late, yet Judd foimd an early secondary growth in the 
liver in one case and infection of the pehde peritoneum in another. It is 
also maintained that by this method it is easier to protect and prevent 
infection of the parietal incision and A'esical wall. The prevesical space 
is difficult to protect with the ordinary suprapubic extraperitoneal 
operation. 



TRAhSPERlTO^EAL JtE^IO^ Al OF GRO]\WS GID 


I agree with Thomson \\ alLet that the chief difficulty m exposing 
vesical growths is not the pentonenm which cm be e'lsily stripped o2 the 
bladder and displaced upwards but the rigidity of the recti abdominis 
Therefore I take care to make the \ettic'il incision of an adequate length 
and relax the muscles by good anaathesia fletmg the thighs and if 
neccssa^ I divide the fibres of one or both recti But I never hesitate to 
adopt the pentoneal route when the cystosoopic examination mdicates 
the need of removing a part of the bladder co\ eted by peritoneum nor do 



Fia S^O Tranaper loneal esrls oo of growth of the bla Ider The nousd is 
clostvl with a coutiDUODS cat;;ot snturo rh h p erm all the cents 

I hesitate to open the peritoneum when the need is demonstrated by the 
ordinary suprapubic exploration. 

It IS often necessary to do this in order to resect a malignant growth 
at the upper and back part of the bhd icc more often I think than to 
deal with the majority of innocent or malignant growths at the base It 
must not be forgotten that this route carries with it a considerable risk of 
infection of the peritoneum 

Operation The bladder having been washed out and emptied 
immediately before the operation the high Trendelenburg position is 
adopted and a median incision extending upwards from the pubis for at 
least SIS inches, is made The intc«tmes are protected and kept out of 
the way by lai^e gaure packs The abdominal wound is also protected 
with e^oldmg gauze pads kept m position by smtafale retractors The 
bladder IS then drawn up by twolongiorcepson either side of the fundus 
and a median incision two inches hmg is made All unne is gently mopped 
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away and the bladder is examined. If necessary the wound is enlarged. 
A pedunculated tumoiu' is held up with forceps while its base is transfixed 
and tied with fine catgut. A sessile tumour is held up with forceps and 
removed with curved scissors, the resulting wound being either sewn v ith 
catgut or cauterised with the theimo-cauterj'’, until all bleeding is airested . 
or the tumour may be separated with the thermo-cauteiy. In any case, 
some of the healthy mucous membrane must be removed. With a malig- 
nant tumour, especially of the infiltrating type, the whole thickness of 
the bladder wall must be remoA'cd, and if possible a maigin of at least 
one inch of healthy tissue must be taken away all round the growth. It 



Fia .S.*! Transpentoneal cvcision of gtonth of flip blndclcr. A Ciisliiiig 
serous suture is used to imngimite the deep sutun', 

IS important not to trespass upon the urethral orifice, and no interference 
with the function of this importairt part xvill take place if the wound does 
not reach within one-third to half an inch of it. In many cases one or 
both ureteral orifices may be involved in the giovth. IWien onl}’’ one is 
affected an elliptical piece of the bladder around the orifice is isolated, and 
dravm upwards, and the ureter is separated by gauze dissection until a 
healthy part is reached well above the growth. At this spot the ureter 
IS transfixed with a catgut suture and divided m front of the suture. The 
growth, which is now free, is removed and the ureter is anastomosed to 
the bladder in one of two ways, (o) It is sewn to the upper angle of the 
posterior incision in the bladder as already described at p. 612. (6) If 
a large amount of the bladder has had to he removed the ureter is draw n 
sub^eritoncally towards the remainder of the bladder, and oblicjuely 



TRAKSPERJTOyS iL REMOVAL OF GRO)] TUB 617 


through the vc‘*ical wall and <tecured to the mtteous membrane by a couple 
of catgut sutures If the xireter has tra\crsecl any of the peritoneal 
ca\uty, the exposed part is co\crcil by sewing folds of the adjacent pen- 
toneiim ox cr it The incision in the posterior w-ill of the hi idder is care 
full) sewn with catgut and all bleeding la carefully arrested m this way 
Then the explormg \esical wound is accurately sewn xvith a continuous 
Connell suture of catgut which as usuil pterees all the coats, mierts 
the edges and arrests haimorrhage TTus is reinforced by a contmuous 



TiQ Zscision otS»t cpiXtjrlioma from upper part Wsdder Thechopx 

roQtroi the Iiznoirhagc Tbr bbddrr is iwm^tnictrd bj i-untinuous catgut 
pirmng sitti rocitmoous Letnbrrt guCtim? 

Cushing suture of fine catgut If for any lenson it is necessary to dram 
the bladder, a tube is introduced through a separate suprapubic puncture 
The tube is inserted before tbe upper wound in the bladder la closed 
As a rule no drauiage is adopted either of the pewtoaeum or of the bladder, 
and no catheter is used The patient passes unne fairly frequently at 
first, and if there be much discomfort or bleeduig de\ elop it is well to 
wash out the bladder sex eral times with boracic solution In some cases 
a large rubber catheter is tied in 

Judd records fifteen transpentoneal operations for the remoxal of 
bladder tumours, at the Jlayo Cluuc, with only one death, and that was 
from urtemia in an old man who had severe hydronephrosis on one side. 
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It is iirobable that free drainage would give such a 23atient a better chance 
of avoiding urseinia, judging by the great value and absolute need of 
drainage after prostatectomy in feeble old men. Six patients were alive 
and without evidence of recurrence over a year after the operation. One 
with a malignant papilloma had a similar tumour removed from the 
opposite side of her bladder eighteen months later. SufScient time had 
not elapsed in most of the others for any valuable conclusion to he made 
as regards the question of recurrence. 

It has not yet been demonstrated that the transperitoneal route 
confers a greater freedom from recurrence than the suprapubic method. 
This depends much more upon the actual teclmique and extent of the 
removal. 

The Removal of Vesical Growths in Women. Suprapubic cystotomy 
is not necessary for the removal of pedunculated henign growths from the 
female bladder, for these can be removed through the dilated urethra with 
less risk, and with little, if any, more chance of recirrrence. Malignant and 
sessile growths must be removed suprapubically, as in the male. Mlien 
the surgeon has decided to remove a growth through the urethra, the 
bladder is washed out, and the urethra is dilated with Kelly’s conical 
dilators. A large Kelly’s speculum is then introduced, the growth is 
sought, brought into view and removed as described above (p. 609). 


RESULTS OF REMOVAL OF BLADDER GROWTHS 


Dr. F. S. Watson ^ in a valuable paper gives the results of his careful 
analysis of the records of 653 operations for various growths of the bladder. 
This number includes the cases published by Albarran in 1892, and others 
collected or observed by Watson since that time ; 243 of the operations 
were for benign and 410 for malignant growths. From this study Watson 
concludes that “ the sum and substance of the result of operative inter- 
ference up to the present time may be stated thus : If the operative deaths 
and rapid recurrences are combined under the one heading of operative 
failiues, such failures are seen to have occiured in the 28-6 per cent, of 
the benign timiours, exclusive of myxoma, and in 40 per cent, of the cases 
of carcinoma.” 

Watson’s collected cases included 17 partial resections for papilloma, 
with 1 death, 4 for myoma, with 1 death, making a total of 21 partial 
resections for innocent growths, with 2 deaths, a mortality of 9-5 per cent. 

For carcinoma there were 91 of these operations, with 17 deaths— a 
mortality of 18-6 per cent. It is interesting that this death-rate was less 
than that for the 222 suprapubic operations vuthoiit resections, for tlie 
latter were attended b}”" a mortality of 28 per cent. 

There was a freedom from recurrence for over a year in 37'5 of the 
cases of papilloma, as compared with an immunity for over a year in only 
27-5 per cent, after suprapubic operations without resection. It is 
hardly necessary to mention that recurrence often takes place after a 

“ The very large percentage of recurrence seems to j)Oint logically to 


1 Avn. of Surg., 1905, xlii, 805. , , ,, m 

= In the practice of brilliant individual surgeons the results are much better. I ims 
Fenivick has n mortality of 2 per cent, from villous papilloma and only 7 per cent, for 
carcinoma, and recurrence in only 16 per cent, of villous papillomata. 
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the neccs$ity of mort xadical measures jn bemgn as ^^e]J as lu cases of 
maliginnt furaoura if we are to hope for better results ” 

CYSTECTOMY 

Complete cj'stectomy has been perfoimed by Bardeubcuer and Gussen 
bauet The first successful case was by Pa i\bk of Prague The opera 
tioa was done m two stages the ureters being first dii erted to and secured 
m the vagina and about three weeks later the bladder removed The 
vagina by the second operation was converted into a false bladder the 
urme being vxiided through the urethra Pawlik s patient was well 
sixteen years after the operation Tufiier and Dujaner * desenbed a 
successful case of complete extirpation of the bhdder in n man m one 
operation the ends of the ureters bemg unplanted into the rectum Two 
months after the operation the man was able to do his work 

Indicabons The entire rcmov-al of the bladder la an operation which 
IS veiy rarely justifiable and must not bo lightly undertaken for it loaves 
the patient with permanent unnarj fistula^ which arc v cry troublesome 
It 13 true that with transplantation of the ureters into the bowel the 
sphincter am provides a fair control of the urine but the dangers of 
ascending nephritis are so great that most authorities have advisetl 
against this method Moreover extirpation of tho bladder is a difficult 
operation which carries a mortality of about 50 per cent 

fl) Malignant growth is the chief indication especially when the 
ibsease la so esteuaive or unfortunatel> placed that its free removal 
destroys all hope of a coutment bladder When a malignant growth 
inhltiates the bladder wall extensively at the ba«e there is little 
hope of eradicition of the disease without cystectomy Soft rapidly 
growing carcinoma cspcciaUy if recunent and extensiv o calls for cystec 
tomy but this operation is contra indicated m late cases when the bladder 
has become adherent to neighbouring structures or when lymphatic infec 
tion or dissemination has taken place Fortunately the disease is confined 
to the bladder for » long time in the majority of cases and kills by obstnic 
tion of the ureters vrith ascending nephritis and exhaustion tom pain 
hemorrhage sleeplessness and chronic unenua To be successful the 
operation must be undertaken before the patient a health is undenniaed 

(2) Very extensive papillomata atson ’ and H Fenwick ® have 

that r/stPctnmy abnuld be /«rfnnDPd iru* touWe'mroe raspii rd 
this condition but fulguration has made the operation unnecessary 

(3) The operation has been performed for severe and late tuberculous 
ulceration with contraction o! the bladder frequent mictuntion and 
sleeplessness but it is not to be reconunwided for this condition 

(4) Some cases of ectopia vesicae 

Prebmmary Breteiostomy To divert the urine and improve the 
condition and function of the kidneys and thus make cystectomy safer 
easier and speedier, Watson stroi^y advocated preliminary nephrostomy 
Bosving su^ested and Fenwick adopted * ureterostomy with the same 
object in view Fenwick fouud it better to brmg the ureters out in toot 

‘ Jteii e Je Ckirttrg t Apnl ISOS 

* Loc npractl 

* Sr( 3M Jotrnt.ims ii '»3 

* Snl 3M Jwm , Jiioe 1001 
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for the dressing and care of the fistulse is easier than when the lumhar 
route is adopted. He also tied the upper vesical arteries at the same time. 
Eosving has brought the ureters out through the triangle of Petit. 

The ureters have been diverted into the rectum, vagina or urethra, but 
the general opinion is in favour of brmging them to the skin, except in 
some cases in women where the vagina is suitable and very convenient 
for the preliminary ureterostomy as in Pawlik’s case. Transplanting them 
into the rectum is almost certain to be followed sooner or later by ascend- 
ing suppurative nephritis, and in most cases the transj^lantation has not 
been completely successful, some or all the urine escaping through 
cutaneous fistulse. ^ 

^\Tierever the ureters are diverted there is a great liability to stricture 
of the orifices with interference with the renal function and ascending 
nephritis, so that great care must be taken to make and maintain satis- 
factory openings. 

Coffey has carried the meters for some distance in the submucosa of 
the colon before they pierce the mucosa, thus imitating their natural 
valvular entrance into the bladder. He ties catheters into the ureters and 
leads these through the rectum and out at the anus. In this way he 
avoids both obstruction and undue patency of the ureters with ascending 
nephritis. He implants both ureters at the same time. 

Suprapubic Cystectomy. As a rule this should be performed at least a 
month after preliminary biureterostomy. ^Vhen the growth has not 
invaded the peritoneal coat of the bladder it may be po.ssible to perform 
cystectomy extraperitoneally, but when the operation is indicated at all 
it is better to open the peritoneum so that the liver, lymph glands, pelvic 
peritoneum and the extent of the growth can be examined before finally 
deciding upon the operation. The recorded cases show the wisdom of 
this step, for in four of the irmuediate fatalities secondary growths were 
discovered after death, and it is probable that some of the many deaths 
within a year of the operation were due to secondary growths not dis- 
covered at the operation. Moreover, this step makes the operation easier 
and speedier. With careful packing, and the Trendelenburg position, the 
risk of peritonitis is small, e.specially when the bladder is not opened 
during the operation. M^ien cystectomy is indicated the growth is 
usually infiltrating and basal, therefore its extirpation demands the 
removal of the prostate, and this makes the operation somewhat easier 
and the risk of haemorrhage ]e,ss. for it leaves only the urethra to 
be tied. 

The question of opening the bladder during the operation is an impor- 
tant one. Even with preliminary ureterostomy and irrigation of the 
bladder, the contents of the latter arc more or lc.ss septic, so that it is 
desirable to remove the bladder entire and unopened. This is the ideal 
which is attainable with careful and reliable cystoscopic examination, but 
when there remain doubts as to the need of cystectomy, the bladder must 
be explored and carefully examined before embarking on such a serious 
operation. For the same reason prelimimary ureterostomy must not be 
performed without certain knowledge th.at the bladder cannot be recon- 
structed after the growth has been well removed. 

Fenwick described his method as follows : 

“ The technique of excision of the bladder is simple if the tisci's is nal 
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ad}eTe>il Its secret consists m the operator usni" i strong electric lieid 
hmp appropriate retractors and m shelling out the distendei^ bladder 
avithout opening it except at the \esieal onficc hy keeping strictly to the 
outer musciihr layer of the organ A aerhcil sjan and a transverse 
muscle incision arc made BuprapubicaH3 The bladder being brought 
into %new the posterior aspect is first separated by scissor clipping from 
the peritoneal layer as far donm as the posterior border of the prostate 
The separation proceeds 6 c/kw» t/ie prostate and the bladder base until the 
trigone is reached If there la any auspicion of cancer the vesicles and 
prostate must be lemoa ed also and in this case the shielding hand protects 
them from the rectiuu while the sccssonog contmues The anterior 
surface la now separated from the pnbes as low as the prostate ^ With a 
little tactile desteritj the scissors (a broad bladed pair) can be made to 
cut cleanlj through the \e8ical orifice — if the prostate may be left— and 
the trigone Tlie freed bladder is now lifted on to one side to allow of the 
uretera being traced these are detached a little way up and chnderl If 
the prostate has to be ablated the scissors aim lower and cuts through 
the membranous urethra to join the jKistenor incision 

If the posterior upper wall is mxadeil and the peritoneum involved 
this must be taken freely airaj aD<l flaps of peritoneum brought up from 
adjacent areas 

‘ Excision of the bladiler for cancer is not one that a nonce m surgery 
liad better undertake It often entails much patience and great stall to 
MOid tearing open vessels and bowel Moreoicr a false diagnosis of 
cancer of the bladder and excision on a false premise would bring unthmk 
able discredit on surgery and untold misery to the patient 

Cystectomy by the Combined Soprapobte and Penneal Method (Kusterj 
There is rarely any need for the perineal wound which odds to the length 
of the operation without conferring any material advantage 

First the prostate and bladder base are separated from the rectum 
through a trans\ etse pcnneal incision and (ben the suprapubic separation 
of the bladder is carried out For the same reason symphysiotomy is not 
to be recommended for although it gives good access the time consumed 
in wrirmg is a great disadiointage Morcoaer the ivxiuiid is liable to mfec 
tion so that the wire may need rcmoial afterwards 

Kesults of Cystectomy The morlahtt/ of cystectomy has been high 
partly on account of the magnitude of the operation but chiefly due to its 
au’option as a foribm iope m wry iiCe coses wdere fie groi^ is very 
extensive or infection of the lymphatic glands or even dissemination has 
occurred The condition of the kidneys as a result of Jong continued 
baclcward pressure and ascending mfection has been very bad iti a number 
of cases 

Dr \\ atson ® has collected the records of 25 cases of total extirpation 
of the bladder for carcinoma with 14 deaths a mortality of 56 per cent 
out of the n that recovered C or 64 5 per cent were known to be free 
of recurrence a year later 

Later Thomson Vi alker ® found the immediate mortality in the 39 
recorded cases to be 4G per cent 

I At this stage the bladder should be empt cd with A catheter 

• dnn of iSarf IDOO xl sdt 

* Bwghard a Syften of Opembre Surf i 473 
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Eosvingi reported three cases before tbe German Association of 
Surgeons— one, a man aged 67, died eight days after the operation ; one, 
a man aged 30, was alive and well eleven months after the operation : and 
the third, a man of 57, had survived the operation a month at the time of 
the report. Fenwick has recorded three successful cases. 

The idlimate results have been poor, for recurrence has been early in 
many cases and in the others either obstruction of the ureters or ascend- 
ing nephritis has ensued ; but Schule = states that 32 out of 62 patients 
operated upon for malignant disease were “ cmed.'’ 

Very few have surxdved over five years, 

OPERATIONS FOR STONE IN THE BLADDER 
CHOICE OF OPERATION, LITHOLAPAXY OR LITHOTOMY 

(1) The most desirable operation. Granted that the surgeon is equally 
skilful in litholapasy and lithotomy, the former in suitable cases (wliich 
make a large majority) is the more desirable operation, for with it (fl) the 
risk to life is less ; {h) the amount of pain and inconvenience is much less, 
and (c) the recovery is much more rapid. 

(2) Amount of experience of the surgeon. No surgeon who has not 
seized abundant opportrmities of practising the needful manipulations 
will act wisely in attempting to crush a large, hard stone ; he null get a 
better result from suprapubic lithotomy in difficult and bad cases. 

(3) Size, kind and number of stones. As to size, if the short axis of 
the stone is not over 1-i inches it can be grasped by the lithotrite. In 
practised hands litholapaxj^ is immense!}' superior to lithotomy, and very 
large stones may be successfully crushed by an experienced operator with 
speciall)’- strong instruments. Sir P. J. Preyer ® crushed one weighing 
141 ounces and Mi-. H. Milton ^ one of urates and phosphates weighing 
12 oimces. The operation lasted two hours and a special lithotrite with 
a gape of 5 inches was used. 

To any one with very limited experience rashly contemplating an 
attack upon a hard stone I would recall Mr. Hb'lton's words ; ® “ Diuing 
the first twenty minutes of a long crushing most men can maintain 
the necessary delicacy of manipulation, combined witli the exercise of 
considerable force ; but when it comes to working at the same strain for 
a second, third or fourth, or even fifth, sixth or seventh period condition 
begins to tell . . . this force has to be exerted with the greatest dis- 
crimination and the greatest patience.'’ 

i\Iore important than the size of the stone is its composition. There 
is, of course, no comparison between a pure lithic acid or oxalate of 
lime stone on the one hand and an alternating stone with a good deal 
of phosphate or urates in its composition, as a test of skill and endurance 
both on the part of the surgeon and his instruments. 

Cystoscopic and X-ray examinations give the most reliable evidence 
as to the size, number, position, and composition of vesical calculi. 

' Zrit. F. Chir., 1007, .\xi, 94. 

- Carson’s Modern Opi'ralhc Surgery, ii, COS. 

’ Surgical Diseases of the Urinary Organs, lOOS. p. .03.3. 

■* “ Lithotrity, Simple and Complicated,” Lancel, April and May, 1S90. 

‘ Loe. supra cit. 
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Very Hrge or multiple stones, specially if dense and hard, are best 
treated by suprapubic bthotomy 

(4) Condition of the nretbra. It la necc^ary to nscertam, by means of 
smtable sounds or large catbeteia, if tiie uretbra will admit the lithotrite 
A stnctuxe, if admitting of ddataiion or internal urethrotomy, is not o 
serious obstacle to IithoIapaTy , on the other hand, an old stricture with 
surrounding induration and fUtnUe, and a less 8e\ere form which pro 
duces rigors and fe\er at each attempt of dilatation are best submitted 
to bthotomy, which at the same time offers the much needed relief of 
rest to the stneture 

(5) Condition of the prostate An enlarged prostate is of great impor 
fance, not only from its power of obstructing the operation but from the 
changes which it brings about in the bladder Thus it interferes with the 
efficient use of instruments, the pickup up of a stone e\ en with the blades 
re\er3ed and the finding of the last fragment Again the use of the 
hthotnte and the passage of cvacuatuig tubes readily lead to hiemor- 
rhage, and this again by clots prevents the free and easy use of the 
evacuator Later on phosphatic deposit, imperfect e% acuation, residual 
unne and recurrence of stone symptoms are all frequent accompaniments 
of enlarged prostate Therefore suprapubic cystotomy should be adopted, 
so that the chief cause of trouble, the enlarged prostate can be removed 
either at the same time or later, after the renal function has improved 

(6) Condition o! the bladder. Some changes ^ m the bladder require 
mention (a) IVheo the bladder is so mitable and contracted that it wilt 
not admit the four or fi\e ounces of water which are necessary for safe 
crushing lithotomy must be adopted (b) Saccuhtion Suprapubic btho 
tomy IS strocgl) indicated when a stoue is in a diverticulum or sacculus 
as shown by radiographic or cystoscopic examination or strongly sug 
ge^ted by other evidence Similarly, a stone impacted at the lower end 
of the ureter, or in the prostatic urethra is best reiao\ed by suprapubic 
cystotomy (c) IVhen a growth co exists with stone suprapubic cysto 
tomy is indicated (d) Spasmodic contraction of the bladder around a 
stone may make lithotrity too difficult and dangerous 

(7) Condition of the kidneys When nephritis or pyelonephritis or 
depressed renal function is present, as a result of ascendmg mfectioa and 
back pressure, litholapaxy is contra mdicated and suprapubic lithotomy 
with free drainage of the bladder is fat preferable 

(15/ Age. iiifioiapaxy is dtffiiruiY in young mafe ciifdren, but Keegan 
has shown that m s^lful hands it is preferable to other methods when 
suitably small instruments are available 

Sit J Thomson Walker * did this operation successfully on a boy aged 
15 months 

(9) The risk of reounenoe At the Mayo Cbnic ® the recurrences n ere 
T 94 per cent afterI63htholapaxie3and4 5pcrcent after 395 suprapubic 
lithotomies Recurrence has been mote frequent after htholapaxy 
because of the great difficulty of getting the fragments and grit away, even 

* Several allied conditions exut in vrluch the position of the stone is complicated with 
difficulties, e g (1) where the stone has been partly in the bladder and partly in the arethrs 
( ’) The stone has been lodged entirely or partly in a diverticulom of the bladder (3) The 
stone has been lodged in a deep pouch behind the penstate 

* Genilo-UniKiry Surgery 191J p BOJ 

’ J Ia Creasbaiv, CoUetledFoperte^lieilayoChnic, 1023, xiv, 328. 
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with the most careful washing ; cystoscoijy, either immediately after the 
litholappy or soon afterwards, is a valuable safeguard against reciirreiioe 
from this cause. The evacuation can be repeated at any time with very 
little inconvenience and litholapaxy itself can be repeated if necessary, 
whereas repetitions of lithotomy are increasing^ difficult and more for- 
midable from the patient’s point of %dew. 

LITHOLAPAXY 

Examination and preparation. The patient is kept at rest for twenty- 
foirr hours or more on a light farinaceous and liquid diet. The urine is 
examined to determine the state of the kidneys. If there is evidence of 
pyelonephritis or of diminished renal function it is necessary to measure 
the blood urea, and to decide between litholapax}'^ and lithotomy. In 
either case it will be necessary to prepare and diet the patient very care- 
fully for some days or even longer. If there is chronic cystitis 10 grains 
of urotropine and 10 to 30 grains of acid sodium phosjihatc should be given 




three times a day and the bladder washed out twice daily if necessary. 
The bowels are regulated with mild aperients and an enema given if 
necessary about twelve hours before the operation, the pubis is shaved 
and the parts are as carefully prepared as. for any cutting operation. 

Instruments. Lithotrites of various sizes (d-J to 18) and character arc 
required according to the size of the urctfu-a and the size and hardness of 
the stones to be crushed. The female blades should be fenestrated, so 
that debris cannot accumulate in the instrument, and the locking action 
should be simple and easy. Those of Freycr and Milton are very simple 
and convenient. Milton’s evacuating lithotritc avoids much clianging of 
instruments and urethral damage in troublesome cases ; the rubber tube 
stands boiling and. as it is attached by a metal clip, there arc no joints to 
get out of order. H. H. Young’s ^ evacuating cystoscopic lithotritc gives 
the further advantage of sight, but it is not so strong as other lithotrites 
and should not be chosen for large, hard calculi. His cystoscopic rongeur 
is useful to pick small calculi out of sacculi. Freyer’s combines the 
separate virtues of the older instruments of Thompson and Bigelow. It 

* Practice of Urology, 1920, ii, pp. -100 and ‘10.). 
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«ell to }ia\e Several ovicijatora preporwl so that thej ma) he vtsecl 
ntfemafely to save time The cannulx should be slightly curved and 
var} jn size between 0 and i8 rnpli^b scale They should have stjjets. 
Corneal steel sounds from G to IS shouM be at hand for the urethra may 
nml dilating to a Imit a suitable lithotritc 

Operabon in Adult Males. The patient is anauthetised ^ on a lirm 
narrow and rather low table His pelvis is raised bv a firm flat cushion 
"o that the stone falls back from the neck of the bladder to the wider 
Lise where it can be more ewil} and ssftly crushed The bodj and 
lovrer limbs which arc sejnAted and slightly flexed are well protected 
from chill the htter bv v er} long woollen stockings The surgeon stands 
on the right or lietween the legs of the patient with all hi? stenlisetl 
mstniments close to him The bladder is washcil out and four ounces of 
sterilised w atcr loft m Too much water makes the operation far more 
difficult ^\^len the meatus is too small it must be enlarged downwards 
with a scalpel intrwluceil into it When the urethra is small or a very 
1 irge lithotntc or cannula is to be uscil conical steel sounils are mtroducod 
to dilate It Very small stones do not need cntshing but can be evacuated 
through a large cannuh The lithotritc is accurotclj closed locked well 
lubricated and held horuoutally in the right hand with beak entering the 
urethra ns the penis is draw n forw snls bj the Kft band 

In introducing the lithotritc care must be taken not to get the beak 
hitched cither just m front of the triangular ligament or on the roof of the 
prostatic urethra This will bcfrccured by nottlepris-singtheinstnimcnt 
till verj late— m fact not till it is just about to enter the bladder The 
instrument well warmed and oilcv! is held at first horizontally over the 
groin or abdomen the penis being drawn over it the shaft being all the 
time graduallj brought into the vertical position as the instrument finds 
Its wa> h) its own weight into the bulbous membranous and prostatic 
iinthra Ivow and not before the handle is somewhat depressed and 
the instrument glides quickly into the cavity of the bladder If the 
prostatic urethra is cnlargetl and lengthened the surgeon maj think 
that he has reacheil the bladder but the fact that the gentlest lateral 
moveraent of the lithotritc is interfered with wdl show him his mistake 
Pressure with the instrument is allowable only at the meatus some 
rotation roaj be called for m guiding the instrument through the triangular 
ligament or pxst an enlarged pntetafe In this latter case abo the handles 
must be further viepressed 

ASTien the lithotntc has entered the bladder it should bo allowed to 
slide very gently down the tngone until the beak touches the pasterior 
wall of the bladder The latter is gently pressed back making a depres 
Sion into which the stone must fall and come m contact with the instru 
ment which is now opened and closed on the stone 

If the stone be felt on one side the instrument is gentlj turned to 
the opposite one opened and then fiirncd towards the stone If it be 
not felt the handle of the mstiument being slightly raised and the 
blades v ery gently depressed and then opened the stone will often drop 
mto them 

If this fail the mstruraent is turned open first obliquely then more 

V AV hertas a general anaathet c is neerssary for childttn. local an®sthesiv, 5 per cent 
noTOcam for llie bladder and urethra and toUigbi steep aaffire for nearly all adults 
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horizontally, first to the one side, then to the other. In the event of 
the stone still eluding the hthotrite, which is most unlikely, it should be 
sought for vdth blades tinned doivnwards behind the prostate. To effect 
this, the blades, closed, are raised off the bladder floor by depression of 
the handle, carefully reversed, and then depressed again so as to sweep 
lightly over the floor. They are then gently opened and closed, vertically 
first, and then obliquely, so as to complete the examination. 

During the above, the following points must ever be borne in mind : 

(a) The handle and shaft of the lithotrite are to be kept as steady 
as possible, so as not to jar the sensitive neck of the bladder needlessly. 

(b) All movements are to be executed at or beyond the centre of the 
vesical cavity, the proper area of operating, without hurry, rapid move- 
ment 1 or any other which partakes of the nature of a jerk or concussion 



Fig. 324. Litbolapasy. The stone is bronght fonvanls into the middle of the 
bladder, and the jaws of the lithotrite are rotated forwards before crushing is 

commenced. 

(c) The male blade is never to be brought into contact with the neck of the 
bladder, imless this is rendered necessary by the position of the stone. 

The stone being seized by one of the above manoeuiTres and the 
screw connected — the screw is gradually turned at first to make the 
jaws bite, since a sharp tiun at this time may drive the stone out either to 
right or left — the calculus is then carried to the centre of the cavity, which 
will show whether a fold of mucous membrane has been seized (Fig. 32o). 
As the screw is applied more and more forciblj', one or other of the follow- 
ing will be noticed. If not well caught and if hard, the stone will be 
pushed out of the jaws ; if hard and well gripped, it is felt to split into 
fragments ; if soft and held, it crumbles down. If extremely hard, as a 
pure lithic acid or oxalate, any attempt at advancing the screw is met by 
this distinctly recoiling instead of advancing. Each surgeon must now 
decide for himself, according to his knowledge of his instruments and 

* “ Rapid movements produce currents wbicb beep tiic stone iiiore or Ics-s in motion, 
so that it is less easily seized than when the surrounding fluid is in a state of rest (Sir 
Henry Thompson). 
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reLance on Ins power to deal with kige hard fragments whether to con 
tmue or it once to perform lithotomy If he continue the resistance will 
he felt to give way in the ease of a very hard stone, by a sudden sharp 
crach , m one less hard, more gtidoally If the stone does not crack 
Fteyer ^ advises that the lithotnte be unscrewed the stone caught m 
another aas, and the hthotnte again serened home By repeating this, 
if necessary the stone will usually give way The sime snrgeon also 
recommends that m dealing with atones which are more or less round 
and so large that the lithotritc will not lock m any direction the jaws of 
the instrument should be dug into one side of the stone and “tcrewed up, a 
portion of the crust being thus broken off By repeating this n number of 
tunes sulBcient reduction m 'size will take place to allow of the htbotnte 
being locked on the stone In overcommg much resistance the surgeon 
either screws up the male blade as bard as he can and keeps it so or, 
having gently unscrewed it a little screws it up agam with a senes of light 



1^0 L>tbt>lapsi)r Tbts ebow» tbe risk of orusbing Without turning 
forwards the blados of tho Iithotrite 


jerks so as to communicate Wows to the stone Crackmg of the stone 
having taken place the fragmenta will usually fall close to the ongmal 
site Thus the bthotrite has only to be kept as immovable as possible to 
ensure on drawing out and agam closing the male blade, the seizure of a 
fnfTuent ® This is crushed and the process repcited again and again 
until all the fragments have bccu well crushed, so that the instrument 
need not be reintroduced The Uthotcite is then withdrawn firmly 
screwed up 

A straight or curved evacuatmg tube No IG for a stone of moderate 
■uze, and 18 for a large one is then introduced the evacuator, filled with 
a warm solution of boracic acid is Gonnected, the meatus being first 
incised with a narrow probe pointed bistoury downwards by the side 
of the frenum, if neeilful The tube, if curved, should be held downwards 
at first, but not quite on the bladder floor , then to one side or the other , 


1 Lor iupra eil 

* It u not sluairs ras^ to dutmgvisb bctneea a piece of soft 
inspissated mucus and the hnuig mcmbianc of the bladder 


enveloped in 
40 a 
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then upwards, washings being carried on at tlic time that these move- 
ments are made. A straight tube should lie with its orifice just within the 
neck of the bladder. While his left hand supports the evacuator, with his 
right the surgeon gently but quickly squeezes the bag with sufiicient force 
to send in about two ounces of fluid. On relaxing the pressure an outward 
current takes place, bringing with it crushed fragments. Sir H. Thompson 
recommends that, after the bag has expanded and the current apparently 
ceased, the surgeon should wait a few seconds, “ as at that precise time 
it is quite common for one or two of the larger fragments to dro]) into 
the receiver which would have been driven back, perhaps, by too rapidly 
resuming the pressure.” 

If, after several washings, the outflow stops, and the bag no longer 
expands, the end of the evacuator is blocked either by a fragment of 
stone, a small calculus, a clot of blood or the mucous membrane of the 
bladder. If it be a fragment, as is usually the case, or a clot, dislodgment 
may be effected by sending in quickly a gush of fluid or by the use of a 

stylet, after unscrewing the tube. Impact 
of the bladder generally takes place when a 
ciu-ved evacuator is turned upwards, and 
when the bladder is empty. The sensation 
given may be a kind of flap, .simulating the 
click of a fragment ; more often it is a dull, 
vibrating thud, easily recognised. Blore fluid 
must be at once injected. 

If a large fragment is felt strilcing against 
the tube or if the surgeon is certain that 
several good-sized fragments remain, he 
removes the tube and CAmeuator, introduces 
a small lithotrite and crushes up all the 
remaining fragments, and goes on again with 
the washings. 

All the time the surgeon must keep before 
his eyes a mental picture of the interior of 
the bladder, perhaps diseased, the ureters, perhajis dilated, leading U]) 
to kidney pelves enlarged, and remember that the effects of any squeeze 
of his hands are felt, not only all over the bladder, but perhaps in the 
ureters and kidneys as well. 

Detection and Seizure of the Last Fragment. This is, as is well known, 
a matter of much difficulty, owing to the facility with which small frag- 
ments get hidden in some folds of mucous membrane or enveloped in 
blood-clot. As long as there is any “ clicking ” against the tube, the 
surgeon must persevere in his attempts at complete removal. If, after 
several washings, nothing comes out into the receiver, the surgeon should 
listen carefully over the bladder, as thus advised by Dr. Keyes ; ^ “ The 
tube is turned in various positions, and the operator listens. The swi.sh 
of the water as it nashes in and out is heard with startling distinctness, and 
if the management of the tube is skilful, any fragment of stone lying loose 
in the bladder is sure in a short time to be driven against the met.allic tube 
so as to announce its presence by a characteristic click, quite distinct from 

1 Mem. Enq/cl. oj Surgery, vi, 240. The wtiolc of thm nccoiint, willi its vigorouB 
^^'•Iiingunge, will well repay pcnisal. 
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that emitted hy the flapping of the bladder wall ngain'st the eye of the 
instrument Fine sand and thm scales of stones make no sharp click, but 
any piece large enough to require the Iithotnte can hardly escape detection 
by the educated ear ” 

Time occupied in Lilholaparp This may be, on an aierage, from 
half an hour to an hour and a half Professor Bigelow * operated con- 
tinuously for upwards of three hours, removing 74-t grams, the patient 
making a good reco\ery 

OPERATION IN MALE CHILDREN 
This mode of treatmg stone was strongly advocated by Surgeon S'ajor 
Keegan,* who, after a nide e-tpericnce of large stones in India, believed 
that the objections to litholapaty in boys are not valid Thus (1) as 
to the smallness of the bladder, the bladder of a boy of even only three or 
four IS, as a rule, quite roomy enough to permit of the efficient n otking of 
a small Iithotnte and a medium or full sized aspirator if gently worked 
Tic bladders of boys with »tonea ate, as a rah, healthy and inJI stind 
more distension proportionately to their capacity than the bladders of old 
men (2) The eilreme aensitneness of (he vnicous membrane of the bladder 
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and urethra , with an aniesthetic, this may be safely disregarded (3) The 
habtUtij to laceration of the mucous wewihnine of the bladder and urethra 
This objection is a theoretical one only (4) The small calibre of the 
urethra Keegan stated that not only is the calibre of the urethra m 
boys of SIX or eight not very small but that of boys of only three or four 
la sometimes very large As m men, the true calibre of the urethra 
cannot be told unless the meatus, wluch ts sometimes very small, is 
incised Speaking generally, the urethra of a boy from three to sis will 
admit a No 7 or a No 8 Iithotnte (Eng scale) and that of a hoy 
of eight or ten will adnnt a No 10, a No ll, and oven wnsvetimes a 
No 14 

In a inter pufaiicntion* Mr Keegan gave the results of a senes of 
500 litholapasies m boys He says “ Gioupmg the 500 litholapaxies 
together, the work mainly of tJirce suigeons, I find that the average age 
of the boj^ opernteil on was ajx years, theaverage weight of stone removed 
at each operation was ninety five grams, and the stay m hospital after 
operation amounted to four days The mortality, aa already stated, was 
41, or 2 2 per cent ” Of the 500 operations, Mr Keegan did 239, and lost 
5 cases, the cause of death being cctensivc kidney disease Jlr Keegan 
had constnicf ed hy Ble&srs Weiss a No 31 Iithotnte. which has done very 

‘ Amer Joum VeJ Sci , Januiuy, 1878 

* itiAofapury in JMe ffAOitrm iziut J/afe AJvKs (Cburchill, 18S7) , Lan<tl, ISSfl 

• /nrf Sled 0<t! , August, 1900 
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good work, and advises any one ivishing to give litholapaxy in boys a fair 
trial to provide himself with a set of completely fenestrated lithotrites 
running from No. 4 to No. 10 (Eng. seale). 

Mr. Keegan insisted upon the completely fenestrated lithotrite as being 
the only perfectly safe instrument to use, as, with any other, clogging of 
the blades is a very likely and a most dangerous complication. 

Owing to the infrequency of calculus in children in recent times, and 
the fact that, as a rule, isolated cases — and only successful ones — are alone 
published, it is very difficult to speak definitely about the results of 
litholapaxy in children in European surgery. Sir Gilbert Barling ^ found 
that the mortality in 59 litholapaxies in males imder twenty years of age 
was 5 per cent. It is rarely wise to use this method for large stones in 
young children. Edmund Owen, with praiseworthy candour, brought a 
case before the Medical Society ^ in which fatal rupture of the bladder had 
taken place during litholapaxy in a boy aged 4. Litholapaxy is risky in 
children, and entails the presence of special skill and expensive instru- 
ments, and always at any age must risk leaving fragments which may lead 
to recmrence. Cystoscopic examination after the evacuation should 
lessen this risk. 


PERINEAL LITHOLAPAXY 

This operation — first suggested and carried out by Dolbeau — consists 
essentially of lithotrity through a small median perineal incision. 

Surgeon-Major Keegan ® thought that the operation would supersede 
suprapubic lithotomy in dealing with large stones in the bladder. 
Reginald Harrison ^ also recommended the operation, having performed 
it fifteen times without a death or recurrence. 

Some of the chief points claimed in favour of this operation are : 
(1) Large stones may be crushed in a short space of time. (2) It may be 
performed in cases of stricture. (3) It is less severe than the suprapubic 
operation. (4) Excellent drainage is provided in cases of cystitis, &c. 
(5) Digital examination can be made use of to determine whether all the 
fragments have been removed. 

Operation. A small median perineal incision is made on a grooved 
staff, as in lithotomy, sufficiently large for the introduction of the finger 
into the bladder for the piuposes of exaim'nation. TJie “ giant ” lithotrite 
speciaUy de%dsed by hir. Keegan ® is then introduced into the bladder 
and the stone crushed as in ordinary lithotrity. The fragments may be 
removed either by means of forceps or an aspirator connected with a 
specially large evacuating cannula. A tube is then introduced into the 
bladder through the wound for purpo.ses of drainage. 

hlr. Keegan says that the specially strong “ giant ” lithotrite devised 
by him, which is of the size of a No. 20 catheter in the stem and of No. 251 
at the angle, “ will readily break up a hard calculus weighing six to eight 

ounces.” _ . n t ... 

After-treatment. In bad cases, especially with bleeding, it is vise 

^ Brit. Med. Joarn., 1894, i, 958. 

- Lancet, 1891, i, 065. 

“ Brit. Med. Joum., 1897, ii, 23. 

^ Ibid., December 12, 1890. 

5 Ibid.. 1897, ii, 23. 
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to tie in a large soft catteter for forty eight tours Other important 
pomts are rest in bed, the patient tutning on his side to pass water, for 
the first few days , hot fomentations to the abdomen and perineum and 
hot bottles at first , morphia 8ttbctttaiieous[y, if mdicated , warm milt, 
barley water, mmeral waters or lemonade a little whiskey or brandy, 
being given if needful All chills should be carefully avoided Sir 
Milton ^ recommends sabcylate of aoda, at first e\ ery two and then every 
four hours, if there is fever, and diaretm if there is dimmution of urine 
If cystitis IS present, nrotropine m doses of 10 grams thrice daily should 
be given 

In addition to the abo\ e, hot hip baths, the occasional passage of a soft 
catheter and rendermg the imne alkaline will give much rebef 

Results The late Sir P J Freyer* performed 1,358 operations fof 
\esical calculus — 


Operation 


lornth* 

j MQrUUtr 

Penneat lithotomy 

1 232 

1 11 1 

1 4 36 per cent 

Suptapubw lithototnj 

1 116 

1 u 

, U6a 

Vaginal lithotomy 

1 ! 

0 


Rapid dilatation of urethia m females 

3 

0 


Lithclapazy 

SS6 1 

1 

23 

2 53 


Seven hundred and ninety sis of the btbolapaxies were m adults, 
with 23 deaths or 2 88 pet cent , lOOwercinchildrenfromlJtolGyeais, 
with 2 deaths or 1 05 pec cent Suprapubic lithotomy was reserved for 
large atones and bad risks and naturally earned a high mortality 

At the Mayo Clinic ® the mortality of 1S3 btholapavies was 1 3 per 
cent , and of 3d5 suprapubic lithotomies 8 6 per cent 

Litbolapasy has lowered the mortahty of stone m the bladder to less 
than a third of its former level, but recurrence of stone is usually twice as 
common as after lithotomy 

CompUcahons after Litholapaiy. These are much the same as those 
occurrmg after lithotomy The chief ilifferenoes are the greater babihty 
to rigors and urinary fever and the greater frequency of epididymitis 

TREATMENT OF STONE IN THE BLADDER IN THE FEMALE 
Fracficaf Pomts Tesicaf stones are very race m women owing to the 
large size and straight course of the female urethra which allows the easy 
exit of a stone which is small enough to descend along the smaller ureter. 
The absence of any prostate or of a fixed smooth tngone surface is of 
importance here, especially with regard to Utholapaxy The aid gi\ en by 
a finger in the \agma, the dilatability of the urethra and the association 
of calculi with foreign bodies are also well known It is only occasionally 
that enlargement of the uterus or prolapse of the vaginal wall of the 
blmlder interferes with the treatment of stone 

Operation We ha^ e here the foIlawiDg three methods to consider 
(1) Dilatation WTien the stone is small — i e , the size of a filbert, a 

• LilhotntY, Siiapfe md Com^icated, XAKctl April end 3Iay, 1S9C 

* Surg\cal Dutrvu* of the Urinary Orgatu llWS pp SS4-539 

J L CretiS.hiv,CMee/«ii PaytTfoftke ilaytCUnic, l!)22,xir 338 
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stone not exceeding three-quarters of an inch in its largest diameter— it 
may be safely removed after rapid dilatation with Kelly’s dilators, 
followed by a finger (the little one first). 

It is not meant by this that much larger stones have not been success- 
fully passed and removed from the female bladder. Thus, Dr. Yelloly ^ 
gives a case in which a stone, weighing 3 ounces 3| drachms, was ex- 
tracted ; incontinence followed, and tliis is a very troublesome sequel 
which must be avoided at all cost. Where large calculi, e.g. of 6 ounces, 
have come away spontaneously, it has usually been by a process of 
prolapse and ulceration combined. We do not yet know what is the 
greatest dilatation which the female urethra will safely bear. Perhaps 
the limit given above is, if anything, too small. Erichsen " gives “ eight 
or ten lines in diameter ” as the size of a stone which can be safely extracted 
by tills means. Sir H. Thompson ® says, “ Dilatation should never be 
employed for any calculus larger than a small nut or a large bean in an 
adult, which limits its application to a very few cases.” Sir Peter Ereyer ^ 
preferred suprapubic cystotomy to urethral dilatation or vaginal lithotomy 
when litholapaxy, the method of choice, was impracticable. 

Dr. Keyes ® does not recommend dilating the urethra more than three- 
quarters of an inch. 

(2) Litholapaxy. By this means calculus in the female bladder may 
be most frequently and efficiently treated. Thus, hard stones under 
2 ounces and phosphatic ones of a much larger size may be dealt with at 
one sitting. The character of the ring or sound with the staff, the bite of 
the lithotrite, the cystoscope and the condition of the urine will aid hero. 

A shorter instrument will be found much more convenient to work with. 
Where there is much irritability of the bladder, much difficulty will bo 
met with in keeping fluid in it, owing to the absence of a prostate and the 
shortness and directness of the urethra. The pelvis must be well elevated, 
the patient placed fidly under the ansesthetic, and the finger of an assistant 
in the vagina should make pressure on the posterior lip of the urethra 
against the lithotrite. In other respects the operation resembles that 
already fully given for the male (p. 625). The dilatable urethra admits a 
large evacuating tube. 

(3) Lithotomy. This operation is called for when the stones arc 
multiple,® when one is large, especially if mainly hard ns well, ■when there 
is a foreign body as a nucleus, when there is great irritability with ulcera- 
tion of the bladder or when a growth co-exists. 

Of the following methods— (a) vaginal, (f») suprapubic, (c) urethral, 
and (d) the lateral method of Buchanan— the first two only need bo 
alluded to. 

Vaginal Intlwtomy. By this is meant extraction of a stone through 
an incision in the anterior Amginal wall, behind the vesical orifice of the 
urethra, and thus not interfering with this canal at all. 

This anterior wall is about four inches long in the adult ; in relation 


* Mcd.-Cfiir. Trans., vi, 574. 

= Surgert/, ii. 1024. 

3 Sysl. of Sitrg., iji, 308. 

* Surgical Diseases of the GcnUo-XJrinary Organs, p. 310. 

^ Intern. Encycl. of Snrg., vi, 297. ,.,,11 

« As in Dr. Gnlabin’s enso (Obsl. Soc. Trans., April 7, 1880), m which twelve largo 
calculi and about fifty smaller ones were removed successfully by vaginal liUiotomy from 
the bladder of a woman aged Ql. 
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wjth It antcxjorly js the urethra, to be fdt aa a cord through thjs trail, 
behind this the bladder, and farther back the os and cervix uteri No 
peritoneum is normally in relation -mth this wall, as this membrane 
leaves the uterus half way down to pass directly on to the bladder No 
important vessels or nerves are met with in vagmal lithotomy , but this, 
though the fiimplest and easiest of all the methods of cuttmg for stone, 
vnll be but rarely called for, as small stones can be ^emo^ ed after dilata- 
tion, litholapaxy is usually available for the removal of oU moderate stones 
m women, while m the case of larger ones the suprapubic method is 
indicated The senoirs draw back of a vaginal lithotomy m a omen is the 
risk of a fistula 

Suprapubic Lilhotomp This is the best way to remo\e large stones 
from the female bladder, espeaally if these have formed round sharp or 
pointed metal foreign bodies such as hair pins, needles, &-C. 

I would refer my readers to a case of suprapubic lithotomy by Sir 
Batwell m a child, aged 9 from whom a stone weighmg ounces was 
successfully remoied It is interesting to note that Mr Barwell was 
led to adopt the suprapubic operation from his having had within seven 
months no less than three cases of vesieo vagmal fistuhe originating m 
the extraction of calculi during infancy and youth by different surgeons * 

SUPRAPUBIC LITHOTOMY (Figs 307 to 300) 

Indications. The surgeon who has the opportunity of becoming an 
adept in the use of the hthotrite will seldom hai’e occasion to perform 
suprapubic lithotomy MTiere howe\et, there has been no such oppor 
tunity, this operation wd! be required for the following conditions * 

Suprapubic lithotomy will be found of great value by those who only 
have to deal with stone occasionally, and by those who find themselves 
face to face with calculi of large sire in adults * The operation will be 
found useful (a) in many cases of large bartl stones , (6) m multiple hard 
stones , (c) m some cases of foreign body in the bladder with abundant 
calculous deposit , (d) m cases of cncjsted stone , < (e) m the rarer cases 
of a state of urethra ^bjch will not admit the use of alithotrite or a grooved 
staff , (/) m cases where the stone is associated with enlarged prostate 
(p 6S0) The suprapubic opening will here be comenient for removing 
the prostate as well as the stone, and also for thoroughly examining the 
mtenor of the bladder and removing all the calculi with certainty The 
calculus IS generally secondary to the prostatic enlargement, so that it is 
necessary to remove the prostate to give complete and permanent relief 
The prostate may be enucleated either at the same sitting or later if there 
is much cystitis, or the renal excretion is seriously lessened Free 
drainage and the removal of the stone may be followed by great improve 
ment, and a secondary prostatectomy then undertaken successfully 
(j) In cases of sacculation of the bladder, or where a stone has been seen 

* Med Ch<T Tran*. 18S6 Uix. 342 

* t\ H A Jacobson Tran* Boy JUtd Chir 8oe , 1886, Isix, 317 

* Dr Randall jemored a gtone weiglui® Jour poonda (Joum Vpd , 1921, v, 110- 

125) ^ „ 

* Mach useful juformatjon may be gathered Jnitn a paper by Mr Bruce Clarke {Brit 
Med Jpiirn , May 13, l?e9j, jo wSioJj Accviut ia given of 27 cases of encysted vesical 
calculus 



634 


OPEBATIONS UPON THE BLADDER 

tfirough the cystoscope to be impacted at the ureteral orifice with a 
projection into the bladder ; {1i) in cases where stone is associated with 
new growth of the bladder. 

Operation. Cystitis must be treated as far as possible by rest 
and by irrigation of the bladder for some days before the ojieration, and 
by the administration of urinary antiseptics. Urinary excretion may be 
prorhoted by copious libations and by diuretics, and the boivcls should be 
kept open. The bladder is washed out, filled and opened as already 
described under suprapubic cystotomy (p. 601). A small incision is made 
into the bladder, and the left index finger is at once introduced to feel for 



I’lG 328. Suprapubic lithotomy The peritoneum and subpcritonoal fat 
are dravn up. The bladder is held forward bj sutures. 

the stone, as the water is allowed to run out through the catbefer. The 
finger at the same time Iceeps the bladder hooked up and prevents it 
settling back into the pelvis as it empties. The stone is best removed by 
forceps or scoop. Removal is not alwaj’-s easy ; the stone falls back info 
a retroprostatic pouch out of reach. An assistant s two fingens passed into 
the rectum may be of service in pushing the stone forwards. Care must 
be taken not to bruise or lacerate the edges of the vesical incision or to 
break the stone into pieces by attempting to remove it through an ajierture 
W'hich IS too small ; it is far preferable to enlarge the latter by stretching 
■with torn fingers wdthout delay. More room can thus be obtained ■viithout 
increasing the bleeding fiom the wall of the bladder. All debris must be 
carefully removed ■with the scoop and by irrigation. Careful search must 
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b<‘nnt3(*for czjcjsftvl nlcwli an<l for^toncm •wcculi The Tmultitnhurg 
position pcKxl «olf rttaininp blvider rctru-tors anti a head light are 
invaluable 

Great difiiciilt) inaj be met with m rcniov mg an encysted calculus 
owing to the fact that the stone uswtH) entircl) fill-, the sae the neck of 
which IS frequently quite narrow If the neck cannot be suflieiently 
diKtod to deliver the stone the latter nia> be broken up with suitable 
forceps and removetl m ptecis hen the mc w low dow-n or lateral the 
loner margin of its neck mav be salcly inei^eil without risk of opening 
the pcntoticiim A stone impacted at the lower end of the ureter may if 
nocessar) be releiscil b\ incising the mucous menibrnno o\ er it m a dircc 
tion parallel witli the courw? of the ureter In some cases when no stone 
10 found m the hhddcr one will be diseovcml in the prostatic urethra on 
passing the inder finger into this The stone is easd) dis!odge<l and 
removwl Occasional!) astoneformsinthecavit) left after prostatectomy 
This IS usually laigc rough brml) impacteil ami very difTicult to remove 
until the neck of the bladiler is inci'ted ovitthc calculus m the middle line 
behind 

The jw«tio« iinir nreves of clmtnq the openioQ tn<h futures or leai xng t( 
open m ;wrt of least 

hen there i» little or no evstitis or bleeilmg and the renal function 
b good the bladder is closed One of the first to adopt this plan success 
fiillr was Dr L S Pilcher of New York a catheter wa.s usc<l tiJ) the 
ninth dav the patient an adult went out on thefourtli and on the four- 
teenth day was *bown to the New ^ork Metlica) Societj primary union 
having taken place throughout the whole ettent of the wound vvithout 
unpleasant sjniptoms of any kind Mr U U Parker had an equall) 
successful ca<o m a chil 1 aged 3 and since then similar cases hav c become 
quite common but occasional!) some unne leaks any time from the 
thml to the ninth di) Hence the importance of leanng a small tube at 
the lovver angle of the parietal wound for three or four days to prevent the 
{lossibilit) of estravasafion of unne and pelvic cellulitis — a grove com 
plication The dram should not he m contact with the bladder but onl) 
just reach the prev csical space A continuous Connell suture of catgut, 
put meflicientlc sufTices and prevents blooding into the bladiler from the 
wound in its antenor wall The hrst •suture may be reinforced by a second 
one in some cases especially if there has been nne bruising of the edges 
M'Jsra Ike Wwkfcc a grMi case SMtsf Jao aIov to .scciwag sot} 

mamtainiDg eflicient drainage through the catheter for if the bladder is 
allowed to get distended pchac c^ravosation is olmost certain to occur 
A large aiz«l and Urge-eved soil catheter is inserted before the bladder 
is clo'cd, and its c) e should be just abov c the v tsical orifice It is carefull) 
secured so that it cannot slip cither in or out, and the rubber tubing 
attached to it has its other end iroinerseil m antiseptic lotion m avessel 
attached to the side of the bed The whole drainage apparatus must be 
air tight to be efficient If the eye of the catheter gets blocked with clot 
this must be displaced at once b) running in some boracic lotion Some 
vigorous patients, after accurate suturing do not require a catheter, but 
prevent disten«ion by micturating every two or three hours during the 
first few days 

Complete closure should not be employed (I) where there is cystitis 
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and the urine is ammoniacal or the kidne)^s diseased and the renal excre- 
tion poor ; (2) where the bladder is irritable, thickened and the better for 
drainage ; (3) where the extraction is difficult and prolonged, and the 
parts necessarily bruised ; (4) where there is any reason to expect bleed- 
ing : in such cases the clots will cause violent tenesmus and, probably, 
giving way of the sutures ; (5) where there is any stricture or an irritable 
condition of the urethra. 

The bladder is drained and the wound dressed as already described 
(p. 603). 

Mortality. Southam ^ records a death-rate of nearly 24 per cent, for 
46 suprapubic lithotomies. This mortality is unusually high ; “it must 
be remembered, however, that the cases so treated were all rmsuited for 
lithotrity, the latter operation being contra-indicated in each instance — 
with one exception — on account of the large size of the stone, associated 
either with enlargement of the prostate and an unhealthy state of the 
bladder and mine, or with a feeble condition of the patient, in consequence 
of which the shock of a prolonged crushing operation would not have been 
well borne. The fatal result in these cases was due in several instances, 
vffien the patients were advanced in years, to sudden heart failure, coming 
on at some interval after the operation, when all was apparently progress- 
ing favourably ; in others, as proved by necropsy, it was the result of 
pre-existing secondary renal disease, death being preceded by suppression 
of urine and other evidences of ursemia.” 

P. J. Preyer ^ in 149 suprapubic lithotomies in adults had a mortality 
of only 12'75 per cent., although prostatectomy was performed at the 
same time in 110 of these cases. Improvements in the selection and 
preparation of patients and in technique should reduce the mortality well 
below 10 per cent. 

MEDIAN PERINEAL LITHOTOMY 

This operation is rarely performed. 

Disadvantages. (1) It gives very little room, and is unsuited to any 
save the smallest stones. (2) The wound being small, the surgeon cannot 
reach the bladder easily with his finger. Only the base of the bladder can 
be explored, so that a stone in a pouch may be overlooked. (3) The 
rectum on the one hand and the bulb on the other arc in danger. (4) 
Troublesome bleeding is frequent. (5) Laceration of the sphincters may 
lead to incontinence of urine. 

Mr. Cadge, having operated on 50 or GO cases by the median method, 
gave it up for the above reasons, and also because his mortality was too 
liigh. For these reasons the suprapubic operation has almost entirely 
replaced it for large stones; for small stones litholapaxy is much 

better. _ . 

Advantages. Recovery is often extremely rapid ; the urine quicldy 
resumes its natural route ; and the wound, instead of gaping and healing 
slowly as the lateral wound does, heals almost by first intention.'’ It 


1 Bril. Med. Journ., 1904, p. 1190. 

= Burghard’s 5y<s/cm o/ iii, 518. 

3 Dr \V. T. Brings, of Nashville {Trans. Amer. Snrj. As»oc., v, 12i). tt'ij "P 
the advantages of median lithotomy : (I) It opens up the shortest and most direct route 
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mflicts ft minimum of damage unless the stone \% large , for tlie‘?e reasons 
"Mr Jacobson considered the opcMtion to be the most suitable for elderly 
men with companitucl} small stones where litholain'cy is impmcticable 
It IS especially \aluabic for the removal of stones lodged m the prostatic 
urethra which cannot be displaccil back into the bladder for cnishuig 
and m cases where a troublesome resilient or complicated stricture needs 
vigorous treatment at the same time In most cases of stone m old men 
enlargement of the prostate with partial retention is the cause of the 
formation nnd then the crushing or removal of the stone aflonls but 
temporarj relief Therefore suprapubic exj loration with removal of the 
stone and if necessarj enucleation of the prostate is indicated or the 
stone ma) be removed through the perineum nt the end of jiermeal 
prostatectom) with little added risk Although the mortality of the 
j>eriuea! combined operation js said to be lower most surgeons prefer the 
suprapubic route for these eases 

Operation. The patient is carefuHv prepared so that the rectum is 
empty and not likely to net during the operation lie is placed in the 
lithotomy position and a curvcil staff with a wule groove along its con 
vexit} IS passotl nnd then hold by an assistant so (hat its handle i« inclined 
towanla the umbilicus and its convexity is pushed ilownwanls towards the 
perineum The assistant also holds the wrotum forwards out of the waj 
The surgeon sits facing the j>crineiim and makes a median incision two 
inches long with its posterior extremity an inch in front of the anus so 
that the bowel and -its sphincters ore not damaged As tlie incision ts 
ileepened the point of meeting of the perineal niaicles and the sphincter 
am is scon and a transverse meision is made separating the external 
sphincter from the ejatuhtor urinxi The bulb is drawn forwards nnd 
the tnembmnous urethra made promioent by niesns of the staff « seen 
and felt The left forefinger feeling the groove on the staff guides a long 
narrow bladed knifv to ojwn the urethra and tlie knife with its edge 
backvvnnls is pushed on along the groove until it roaches the prostatic 
urethra The knife is withdrawn and a conical proU imintoil director 
with a wide groove is run along the groove on the staff until it reaches the 
bladder as shown by a rush of urine The left forefinger is passed along 
the director into the bladder to explore the base but m spite of supra 
pubic pressure only a limited cxplomtion is possible nnd it is dilBcult to 
insert the finger through the narrow and deep neck of the bladder If the 
fl'ngef cisrnie^ Aw Aoto the JvbdWnr /wrep? of dvffhrci't jore? 

may be passed and used to dilate the pas.’iagc A small stone is removed 
w ith a scoop or long handled lithotomy forceps If the stone is too hrge 
to be extracted in this way a slight bilateral cut is made m the neck of 
the bladder, care being taken not to destroy the sphincter A rubber 
tube IS inserted into the bladder sewn to the perineal ekm and left in for 
two days 

Mortahl ^ — In 252 penneal lithotoimes I* G Fteyet^ had a 
mortality of nearly 20 per cent in 62 adults and 0 5 per cent in 
200 children 

to tl e bladder (2) It divi lea part« of UelowtinporUncc (Slltuanalmostbloodlea.a 
operation (4) It affords a passage foranycatcutiiaviiKa can tv saftly extracted timiuga 
the penneum (5) It affords the beat {Masage foe tbo fragniratat att of unusually largo 
calculi (6) It i^uces the death rate to a amumum 

* Aor^icaJ DwroSM o/ lie Unnary Orgaaa I'M® p 331 
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TUBERCULOUS CYSTITIS 

Tuberculous disease of tbe bladder is nearly always secondary to 
similar diseases of one kidney. Cystoscopic examination often shows 
cystitis lunited to the neighbourhood of the corresponding ureteral 
orifice, which may be dilated, ulcerated, retracted or discharging pus 
or debris. Little or no indigo-carmine may escape from that meter 
while it issues very freely from the opposite one. Catheterisation of the 
ureters with bacteriological examination of the separated urines may 
prove the disease to be unilateral. Later both the Iddneys mav be 
affected, and occasionally both Iddneys are diseased from the beginning. 
Often the epididymis, especially on the corresponding side, is tuberculous, 
and the vesiculse seminalis, ejaculatory duct and the prostate are similarly 
affected. Nearly always the disease is primary in the hmgs, lymphatic 
glands, bones or joints, and the infection is carried to the kidney or epidi- 
dymis by the blood. Therefore, operations on the bladder are usually mis- 
directed ; the infecting and irritating kidney or testes should be removed 
without delay and the bladder heals, as a rule, ■without any interference. 
Occasionally cystitis persists after nephrectomy owing to the incomplete 
removal of a tuberculous ureter. In such a case excision of the ureter 
completely cured a patient who used to micturate every few minutes day 
and night. The patient was well ten years later. 

Occasionally, however, one or more definite localised deep tuberculous 
vlcers may form in the bladder. Sometimes this condition is found after 
the removal of a tuberculous kidney. Such a'localised chronic ulcer calls 
for cystoscopic fulguration to destroy it and promote healing. 

Apart from localised chronic nicer cystotomy is very rarely justifiable, 
and in any case is only to be considered after the removal of the infecting 
kidney. 

Even in the rare cases when tuberculous cystitis is primary, it is an 
accepted fact that in tubercular affections in which it is not possible to 
remove the mischief operative interference may do more harm than good. 
Under such conditions the manipulations only irritate early tubercle into 
acti-^fity, and light up again obsolete or quiescent tubercle, besides causing 
certain dangers ^ peculiar to this ^dscus, viz. cystitis, pyelitis and vesical 
fistula. 

If tuberculous cystitis persists after the removal of the infecting 
kidney, it should be treated, not by operation," but by improwng the 
hygienic sinroundings, especially, whenever it is possible, getting the 
patient to be much in the open air, if possible by the sea. This method is 
certainly worthy of a thorough trial vdth the precautions and restrictions 
mentioned. Intravesical injections of iodoform emulsion, solutions of 
bicyanide of mercury, chloride of zinc, or nitrate of silver are disappoint- 
ing, painful and troublesome, and although they sometimes relieve 


^ Another ill result which is very possible here is rupture by even (i moclerateW distend- 
ing injection of n contracted, rigid bladder the seat of long-.stnndinp tubercular mischief, 
r.nd one emptied for some time by irritability and incontinence. I would n-Syr my readers 
to tuo such casc .5 candidly published by Mr. II. Fcnuick in his instructive hook Cardntn 
Symptoms of Urinary Diseases, p. 200. _ . 

= Dr. L. Bolton Bangs, of New York, who.se c.vpenenco m diseases pt the gemto- 
urinaiy organs is a vetr wide one, thus expresses him.self on this matter : After Ini.litul 
and zealous efforts to relieve by surgical interference the local symptoms of thc^e cases, 
I have been forced to the conclusion that the less instrumentation wc resort to the 


better." 
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symptoms they may aggravate the disease Rosvmg recommeuds a 
G per cent carbolic acid solution 30 c c injected once or twice a week 
Internal administratioa of urinary antiseptics, such as urotropine, 
helniitol and others is often useless Yoimg recommends gi%nng methy 
lene blue by the mouth, finding that it relie\es the symptoms The cases 
that call for operative interference ate those in which what I may be 
allowed to call hygiemc treatment has failed, or m which the case has got 
beyond this, where pam is incessant, nucturitioa frequent, e g every 
half hour, day and mght, with much tenesmus and where opiates are 
required to afford sleep V C Hunt * advises suprapubic cj'stostomy m 
sucb cases. If both Indneys are tuberculous, or one lai already been 
removed, this operation may be performed for the relief of symptoms by 
draimng the unne away and preventing diatension of the cxqmsitely 
sensitive bladder 

Transplantation of the trigone or ureters into the tectum is rarely to be 
recommended for apart from the immediate danger, m these cases 
ascending nephritis is almost certam to develop sooner or later 

Cystectomy is far too dangerous on operation Sforeover, cutaneous 
ureterostomy without cystectomy relieves the symptoms 

Operation. The details of a suprapubic cystotomy are so fully given 
at pp COl to 604-, that it is needless to repeat them here I will only add 
the caution that great care must be taken in distending these bladders 
Four to SIX ounces will be as much as can usually be injected with safety 
The bladder is first opened and its mtenor exposed with some suitable 
retractor (p 609) aided if needful by thcTrendelcnburgpositionfFjg 314, 
p 010) Any ulcers should be carefully and thoroughly fulgurated or 
cauterised with a fine point of the Paquelm thermo cautery 

If the operation is performed with the object of securing long con 
tinned drainage, only a small incision is made into the bladder, and a 
permanent suprapubic drainage apparatus fitted fp 699) 

CHRONIC OR CALLOUS ULCER OF THE BLADDER 
As pointed out by Fenwick,® chronic ulcer of the bladder sometimes 
occurs apart from cystitis or tuberculous or malignant disease It is 
generally sohtary, small, rarely more than half an inch m diameter, and 
situated near a ureteral orifice — ofteu above and mternal to tbis Its 
edges are thick and somewhat raised, and its base is often covered with 
mucus or, later, with phosphatic crusts It is nearly always found m 
young men, although a sumlar ulcer is occasionally found in women who 
ha\ G borne children 

It usually causes shght and sometimes profuse hamatuna, frequency 
and great uigejicy of nuctuntion with much straining There is severe 
pam on the under surface of the penis near the peno-scrotal angle Later 
cystitis develops and the general health deteriorates Before cystoscopy, 
tuberculous di'^ease of the bladder is generally suspected, but no tubercle 
bacilli can be found on repeated examination of the urme, and microscopic 
examination of the excised edge of the ulcer rev eals signs of chrome 
inflammation but no tuberculous grannlatjoii tissue 

1 Cdleclfd Paper) o/ Ihf ila^Clnue 1933 xt , 429 
• Uleeralton of Iht Bladder, VXXi aaiCIitiicatCj/tlo.vop'j 1931 
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With time the size of tlie bladder diminishes so that only three or 
four ounces of urine can be retained. This is probably due to'retraction 
of the muscle wall as a result of chronic reflex spasm. 

This form of ulceration often fails to respond to medicinal treatment 
and local applications such as silver nitrate, the cautery or fulgination. 
Therefore it is often necessary to excise the ulcer, and it is better to do 
this early, before retraction of the bladder and deterioration of the general 
health occur. 

Buerger ^ has removed the edges of the ulcer unth the operating 
cystoscope, but it is better to adopt suprapubic cystotomy, which enables 
the surgeon to perform a more radical operation. The ulcer is excised 
and the wmmd sewn up with catgut, just as in the excision of growth of 
the bladder, except that there is no need to remove such a large margin 
of healthy tissue. V. C. Hunt ^ discusses submucous ulcers of the bladder 
and advises their excision and also the treatment of possible sources of 
infection such as teeth, tonsils or sinuses. 


OPERATIONS FOR DIVERTICULA OF THE BLADDER 

Diverticula of the bladder may be congenital, but they are far more 
frequently acquired. They are chiefly due to obstruction to the flow of 
urine from the bladder ; the muscular tissue hyjjertrophies, becomes 
trabeculated, and pouches, consisting mostly of vesical mucosa, are 
forced out between the muscle bundles at weak spots where the large 
arteries enter (Targett). Sometimes a sacculus is found extending from 
the fundus into the lower part of the urachus and is tlie remains of the 
Allantois. Occasionally a pouch projects into the peritoneal cavity, but 
in the great majority of cases these accessory cavities are in the pelvic 
cellular tissues behind or to the side of the lower part of the bladder, and 
open often by narrow openings near one of the ureteral orifices. In nearly 
a third of the cases there are more than one diverticulum. Occasionally 
the ureter opens into the diverticulum, and is more or less obstructed by 
it. Apart from this, diverticula often press upon the ureter as it courses 
through the pelvic cellular tissue ; and secondary changes in the kidney, 
such as hydronephrosis and pyelonephritis, with chronic ureemia, are the 
most serious consequences of these diverticula. 

Another serious danger arises from the inability of diverticula to empty 
themselves by muscular contraction, for there is very little, if any, mus- 
cular tissue in their walls, which consist almost entirely of herniated 
mucosa. Moreover, their openings are usually small and often liable to 
complete closure during contraction of the bladder, and usually the sacs 
are ill-placed for drainage. Consequently decomposition of urine with 
diverticuhtis is frequent, and stone formation is not uncommon. 
Diverticula are far more common in males, who mostly come for treatment 
after middle age ; enlarged prostate is a common cause, but the .symptom.'^ 
are merged in those of enlargement of the prostate. 

Symptoms. After urination the patient often feels that he has not 
emptied his bladder, and upon trying again soon afterwards he may pass 


1 Me/I. Jiecord, April 12. 1913. 

- Snrg., Oyn/ecol. and Obst., April, 1922, p. 
Clink, 1921, xiii, 373. 


331, and CoUeclal Papers of llic Mayo 




Tiq. 329. DiTcrticulum of ihf bladder (iirnrd isaido out by aeaau oi tbe 
vacuuen gbaa tube. (Alter U. M. Youns-) 



Fio. 330. DiVertieuIum of th« bladder being tamed inside out and seized 
trith forceps. (Aft« H. H. Yovag.) 

several ounces of urine, which is often fool and different iiom the original. 
Cystoscopy may reveal the hlack opeemg of the cavern, and radiography, 

oe.— ^01. II. <t 
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after injecting a 10 per cent, solution of sodium bromide into the bladder, 
may show tbe accessory cavity and give a good idea of its size and shape 

Treatment. Diverticula of tbe bladder sometimes cause no symptoms, 
for it is not uncommon to discover them after death from other causes, 
or during cystoscopy or operation for other conditions, such as enlarge- 
ment of the prostate. In the latter the obstruction overshadows the 
mechanical result and, as a rule, the removal of the prostate is enough in 
these cases ; if this fails to give satisfactory relief the pouch can he 
removed later. 

When diverticulitis develops and persists in spite of the removal of 
obstruction of the urethra, the patient is very uncomfortable and is 
threatened with destruction of one or both kidneys Theiefore it is often 



ri(5 311 E\ci‘!ion of a clnciticulum of the blnddor. With n finger out'.ido 
the bladder, the sac IS pushed out and turned iiisidc out (After H ff Young) 

necessary to operate. Palliative operations have not been attended with 
much success ; W'heieas of the fifteen operations by excision of the .sac, 
collected by Lerche,^ only one died, and the functional results were on 
the whole good. 

Palliative. Eemoval of the obstruction of the urctlira is enough in 
many cases. Simple drainage of the diverticulum into the vagina or on 
to the skin of the abdomen has been fairly successful, but drainage behind 
the piostate into the perineum is not to be recommended, for urinary 
fistula sometimes follow's. Stretching the orifice of the diverticulum is 
almost useless, for it soon contracts again. Piec incision downwmrds away 
fiom the peritoneum was very successful in one of my cases. The patient, 

* .Inn. of Stirg., 1012, Iv, JS.!. 
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who aho had a very hrge stone removed from a hrge pouch to the left of 
the bladder folloa ed by a prostatectomy as qmte well twenty years later 
But as a rule tho symptoms rectir Suprapubic dramage of the bladder 
afforck only temporary benefit but may tie useful to correct cystitis and 
P) elonephntis before a radical operation is undertaken m bad cases 
The diverticulum can be sepamtely dramwlby two tubes at the same time 
with the result that it shrmka and becomes clean and its removal is easier 
and safer 

Radical Operations Although saccnli ba\e been successfully removed 
by the \aginal route and a partial success has been obtained by adopting 



Fia 33 ' Lscision of » divertKutum of (ho btsdckr The kic ius been tu^^ex{ 
inside out into tl e bhddcr its neck has been incJied dj^pjanog the left oirter 
(After H H 'koung) 

the sacra! route it is much better to approach the sac from the front 
w ithout opemng the peritoneum and beat of all from u ithm the bladder 
J Swift JoHj ^ in a valuable paper strongly recommends excision and 
describes fomrteen cases under his care 

(1) The Suprapubic Intrapenfoneal &mte When the sac projects 
into the peritoneum from the upper and back part of the bladder it ma\ 
appear necessary to open the peritoneum and a few successful operations 
hai p been carrml out this.waj but, with a little patience the pentoneum 
cm be stripped off the sacculus so that the latter can be removed extra 
pcntoneally 
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(2) The Suprapubic Extraperitoneal Route. This is much the best way 
of dealing with diverticula of the bladder, which are nearly always sub- 
peritoneal and often low in the pelvis. Whenever possible the diverticula 
are removed from within the bladder. Cystitis is treated as far as possible 
beforehand with urinary antiseptics and irrigation. Just before the 
operation the bladder is washed out and about ten oimces of boracic 
lotion left in. A long median suprapubic incision is made and, if necessary 
to obtain more room, the rectus on the same side as the sac is partly or 
completely divided about one inch above the pubes. The peritoneum is 
very freely separated from the bladder by gauze dissection and pushed 
up. The bladder is opened and carefully examined, after all the liquid 
contents have been drained away through the catheter, for there may be 
several sacculi. The Trendelenburg position is adopted and good vesical 
retractors are essential. Calculi are common in the diverticula or bladder 
and some are dumb-bell shaped and very difficult to remove without 



A. B. 

Flo. 333 Diverticulum near the left ureter. Its neck has been divided (A) ; 
it lb tlien draiin out witli forceps and separated by blunt dissection, ns in White- 
head’s operation for piles (B). (After H. H. Young.) 

breaking them up first. iSmall sacs have been successfully removed after 
tinning them inside out by suction through glass tubes, as first recommend 
b}"- H. H. Young, ^ or by introducing a pair of artery forceps through the 
orifice, lightly grasping the fundus of the sac and inverting it into the 
bladder ; the neek of the sac is carefully sutured in inversion. Failing 
inversion a circular incision is made round the vesical orifice of the sac, 
the margins of -which are seized with forceps so that the sac can be drawn 
out and separated by blunt dissection as in Whitehead’s operation for 
piles, as recommended b}’- Young. The safety of the ureter and blood 
vessels depends on keeping close to the .sac ; the mucous lining is the only 
part of the sac demanding complete removal and as a rule this strips off 
fairly easily even in late cases with large sacs which have been subject to 
chronic inflammation. Lateral incisions in the bladder at the neck of the 
diverticulum are often useful in giving more room. Sometimes external 
pressure upon the diverticulum is useful in starting inversion into the 
bladder. YTien these methods are impracticable the left forefinger is 

1 Johns HopUns Hasp. Heps., 1900, xiii. 402-440, and FracUci of Uroloop, 1920, ii, 
33S. 
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passed into the sac, bringing the latter upnanls and fornards while its 
anterior and extenor surfaces are cspoaed by gauze dissection m the 
lateral pehne cellular tissues LeteW in one case introduced into the 
sac a rubber bag tied on the end of a ureteral catheter and distended this 
with boncic lotion A simihr bag may if necessary be introduced into 
the sac through the suprapubic wound but the finger generally suffices 
As the posterior part of the sae is approached care must be taken with 
the \ essels and especially u ith the ureter which is often adherent to the 
sac and sometunea discharges into it Dense adhesions between the sac 
and the rectum the \as and \esiculse seminahs may be very difficult 
to separate ^^Tien the sac has been completely isolated its neck is 
dmded and the mucous and muscular tissues around its neck are sewn m 
layers with interrupted catgut 
sutures If the ureter ends 
m the fiac it is e^ential to 
sa\e its \nlvular insertion 
intact by making a curved 
incision above the latter and 
taking care to bring it well 
withm the bladder when the 
posterior \?sical incision is 
closed bj suture (\oung) 

Division of the dilated ureter 
and sewing it to the upper 
angle of the posterior vesical 
V wound IS often folloned 
by a cending suppurative 
nephritis Tying the ureter 
and dropping it back is very 
bad, for this plan has been 
followed by death from 
Muie of the opposite kidney „t th, 

or suppuration ami removal 01 bladder rontaioing the orifice of the right 

the kidney whose ureter was «iwler Ivotc Ihe incision amde to save the 
tied A rubber tube inserted "."rnilena* (AI»aHtm»g) 
extras esically is used to dram the space formerly occupied by the sac and 
brought out into the suprapubic wound and the bladder itself is drained 
suprapubically by a la^ tube as already described on p 603 It is not 
wise to close the bladder completely as there la nearly always a good deal 
of cystitis, and drainage by ca^eter through the urethra is not satisfactory 
In several cases secondary perineal drainage of the bladder had to be 
adopted It is better, therefore to dram the bladder supnpubieally 
from the first and not to submit the sutured neck of the sac to undue 
pressure After about foiw days the tabes ate removed and the wound 
13 allowed to heal 

As a result of the chronic irritation of cystitis or calculus carcinoma of 
j the bladder is a common comphcation in these cases , it may occur at 

* the orifice inside the diverticulum or m the bladder itself This complica 

tion was found in ten out of 133 cases at the Mayo Clmic In moat cases 



* p/iSaty 1912 Iv 28o 
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the carcinoma can be removed at the same time as the diverticulum, hut the 
prognosis, both as regards the immediate and ultimate results, is not good. 

Results. In a valuable contribution, E. S. Judd and A. J. Scholl ^ gave 
the results of the surgical treatment of 133 cases of diverticula of the 
bladder at the Mayo Clinic. “ The diverticula were completely excised in 
fifty cases. Three patients, 6 per cent., died. In thirty-seven cases in 
which there was obstruction of the vesical outlet the diverticuhun was 
excised, and prostatectomy performed. Three patients died (8-] per 
cent.). In forty-six cases the diverticulum was not removed.” 

VESICAL fistula; 

Vesical fistulse sometimes follow operations, injuries or diseases, such 
as suprapubic or vaginal cystotomy, rupture of the bladder, the rupture 



Fio. 33,'). Operation for vcsico-vaginal fistula ; the margins are excised from 
the vagina. (After E. ,S. .fudd.) 

of an intestinal abscess into the bladder or the invasion of the lafter by 
an ulcerative new growth of the bowel. These fistuhe may bo conveniently 
divided into suprapubic, vaginal and intestinal. 

Suprapubic Vesical Fistula. Wlicn such a fisttila becomes chronic from 
long-continued drainage or from errors of teclmic, it becomes lined with 
epithelium or callous granulation tissue, and the bladder becomes so 
adherent to the parictes that the retraction and mobility that arc neces- 
sary for closure cannot take ifiace. When any urethral obstruction has 
been overcome with cauterising or scraping the fistula has failed, an opera- 
tion becomes necessary. 

' CoUecied Papers of the Mayo Clinic, 1033, xv, 407. 
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Operation An elliptical incision is made around and ^ inch away 
from the fistula which is carefoHy separated from the rectus sheath and 
muscles these are well displayed and defined and the fistulous track is 
traced down to the bladder and completely excised Sometimes a probe 
inserted in the fistula is useful asa guide The anterior wall of the bladder 
IS well separated from the pubis and abdominal wall and the peritoneum 
IS pushed up if necessary A soft catheter (ho 12) is passed along the 
urethra to prove the passage clear and to drain the bladder The openmg 
into the bladder is closed by one or more Connell sutures which turn m 
the edges further ini ersion is obtained by Lembert or Cushing sutures 



Pic 330 0 {«rat on for co Tn<^nal fistula tho oil pt cal incia on around 
it s can ed through nto the bladder (After f S Judd ) 

The catheter is tied in for ten days or until the fistula has firmly 
healed 

Vesico Vaginal Fistula This may follow accidents difficult labour 
and operations such as vagmil lithotomy and hysterectomy It is a 
terrible afibetjon which is difficult to cure repeated operation having 
faded m some cases 

It is necessary to excise the fistula to se v the resulting i aginal an I 
icsical wounds separatelj and acc irately and to fix m a catheter to dram 
the bladder until the woun Is ha\t. heal^ As a rule it is better to excise 
the fistula from the \mgma rather than through a suprapubic cystotomy 
which adds another wound and possible fistula 

Operation The lithotomy positron and a good speculum and re 
tractors are necessarj A catheter is passed through the urethra into the 
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Fig. 337. Operation for vcsioo-vaginal fistula. Xhe deep catgut suture is so 
passed that it turns in the vesical mucosa and secmcs vide apposition. 


Fio. 338. 



Operation for vesico-vaginal fistula compltdcd. Jfattress sutures evert 
and .secure wide apposition of the vaginal mucosa. 
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bladder as a guide An elbptical mtaswQ is made around and half an 
inch away from the vagmal onfice of lie fistula The wound is gradually 
deepened and the bladder is separated from the vagina The edges of the 
opemng into the bladder are pared bat this opening must be I ept as small 
as possible It is closed with one or more Connell a catgut sutures which 
invert its edges (Fig 337) Themuchlargerviiginal wound js then closed 
with interrupted catgut mattress satores which turn out the edges thus 
securmg wide apposition (Fig 338) A soft self retaining catheter is 
hept in for a fortnight or imtil the fistula has closed 

The suprapubic operation demands the high Trendelenburg position 
good vesical retractors a head light and long handled malleable needles 
The fistula is excised and the wounds closed as already described 
Vesico'Intestinal Fistula This is very troublesome painful aod 
dangerous because it nearly always causes severe infection of the bladder 
and kidneys with high fever rapid wasting and anseima The commonest 
lariety is that due to diverticubtis of the pelvic colon Malignant disease 
18 a much rater cause of such a fistula 

Colostomy with complete diversion of the intestinal contents is in 
1 aluablc m these cases and may be follone ! bj the natural closing of the 
fistula A laparotomy is necessary m some cases to separate the bowel 
from the bladder and to close the resulting openings into the bladder and 
bowel 


OPERATIONS UPON THE TRIGONE 

The trigone sometunes mfiames or hypertrophies and thickens and 
causes obstruction of the vesical onfice Its posterior edge may thicken 
into a prominent ndge or bar extending between the two ureteral orifices 
Behind this bar a deep pool forms and the bar may flap forwards over the 
vesical orifice and thus cause partial or complete obstruction This 
condition is often associated with enlargement of the prostate and may 
cause incomplete recovery of the power of emptying the bladder after 
enucleation of the prostate It may also occur independently of any 
enlargement of the prostate 

H H Young ^ and others have described this condition The best 
treatment is removal of a wedge from the middle of the bar thus bringing 
the bottom of the pool behmd it to the level of the onfice and completely 
o\ ercoming the obstruction (see Figs 339 and 340) 

ECTOPIA VESICE 

Although ft few of these patients (whose condition in spite of apparatus 
IS truly pitiable) reach adult life and can manage to earn their Imng most 
of them die of ascending nephntis and intercurrent disease before they 
reach puberty On the other hand I saw one man aged twenty five who 
earned his living as an optician and managed to keep himself clean and 
without smell by wanog large thick bath towels as diapers The 
towels were frequently changed and immediately washed before the urine 
decomposed 

The various methods adopted for the relief of this temble affliction 
* Ptxtet 19^ • 368 
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Fig. 339. Eemoval of trigonal bar obstructing the exit from the bladder. 
The wedge indicated is excised from the bar or flap (After H. H. Young.) 


may be divided into three main groups : (1) the constniction of a bladder, 

(2) the transplantation of the ureters into the urethra or elsevlierc, and 

(3) the diversion of the urine into the bowel. 



I’lo. 340. Homo\al of trigonal bar or flap which had caused refintum of urine. 
Suture of edges of resulting wound (After II. H. Voung.) 



rcTOPii 


m 

(1) The first group consists ol plislic opimtions which aim at the 
formation of a new anterior \esical wall \\ ood s method has been most 
widely adopteil The anterior will of the bladder is formed bv akin flaps 
The advantages gamed by the opemtion if successful are that a receptacle 
for the utmo is formed and that the cTposwl mucous membrane is cov ored 
in and protected hut unfortunitrfy the most important lower part 
where the ureters discharge pouts and remims exposed to as much 
irritation as ever Fistula? arc common even after rcpcited operations 
and then the patient is very little better off than before because the iirmc 
cannot be collected satisfactorily bj a unnil \\ ith the growth of hair 
into the bladder cistitis is set up and the hairs are often the seat of 
phosphatic deposit which has to be removed at intervals It is important 
to remember that no sphincter « iisnnll^ provided and therefore there is 
no control so that a urinal must be worn constantl} as before In a few 
cases howcv cr Trendclcnhutg has been able to control the urme by a 
clip and A H Thompson * by making a sphincter from the rectus abdo 
minis One ofus*(K P R J obtained perfect control m one case for 
man> ^ears b) performing a plastic ojieratjon iij>on the neck of the 
bladder narrowing the channel and approiimating the ends of the 
sphincters 11 11 \oung* describes a similar operation which was 
s«eecs.«fHl m four out of five cases 

Attempts ha\ e been made to form the new bladder of mucous mcm 
brane instead of skin but stones have formed even when the whole of the 
new bladder has been lined with mucous membrane cither of intestinal or 
vesical ongm 

Tizzoni anl Poggi siiccessfullj removed the bhlder of a dog and 
replacevl it by a now blatlder formed from a piece of small mtestmc 
which they left attached to its mesentery after having cut it out of the 
circuit of the alimontarj canal Rutkovrski ♦ acting on thw suggestion 
successfully made use of an intestinal flap for octopm m a boy aged 0 

^^a^basse * gave an account of the operation 

(2) In the second group of operations no attempt is made either to 
construct a bladder or to provide an nltematue and controllable receptacle 
but the ureters arc transplanteil into the urethral gutter so that the urine 
can be conducted more easily mloa urinal This operation is more success 
ful than the more elaborate flap methods although it is less ambitious 

/31 In the third grouji of operations no attempt « made to form a 
bladder but the course of the unne is diverted into the bowel which 
thus becomes the receptacle for the unne It is an advantage to do this 
extrapentoneally whenever it is possible to do so effieieatly but the 
peritoneal route gives more room and freedom in young children 

Anumber of surgeons have esciswl thevesjeal mucous membrane * and 
implanted the ureters m the rectum or sigmoid The chief objection to 

1 10 y Ji 'JO 

* R I Rowlands 1/«/ Prtff t>it4 Cirevtar J909 cixxvii SO 

* Pract te o] UreJog^ 1 0 6 i 303 

* Cent fvrCh r I«7 J0 18JJ 

* Ann cf Surg August, 18^3 

* Carrmoffia >3 very apt toderrlopji) tbe nposedand rrttflted loueogav C IF Mayo 
and VV Walters (CoUeeitd Fopen lile J/oyo C7 a r 19 3, iv SOI) ment ons three 
examples of this, and Dupont {Joan Vrtdoffj 19^ i 433) has found twelve recorded 
cases Therefore It 13 VFjse to excise it 
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tliis is tlie liability to iafection of tbe ureters from the bowel, resulting in 
ascending nephritis. Maydl bas largely overcome tbe risk of infection by 
implanting tbe whole trigone into tbe colon, thus retaining tbe vahnilar 
orifices of tbe ureters. Oblique implantation of the separate ureters has 
also been successful in creating a valvular protection. 


OPERATIONS 

(1) The construction of a bladder. (a) Wood’s plastic method ; 
(6) Trendelenbmg’s operation ; (2) Tbe transplantation of the ureters 
into the urethra, Sonnenburg’s operation. (3) The diversion of the urine 



Fig. 341. Construction of a sphincter for the bladder from the rectus abdominis. 

A. R. Thompson’s method. 

into the intestine : (a) Prank’s method ; (b) Maydl’s method ; (c) trans- 
plantation of tbe ureters into tbe bowel : (d) hloynihan’s method. These 
methods have almost entirely replaced tbe others. 

(lo) Wood’s Operation.^ 

Affe. The cure of the ectopia may be conunenced after the child is 
four or five and should be completed, if possible, by puberty. In this 
case the epispadias may be taken in hand and corrected before adoles- 
cence. 

Unfavourable Conditions. 1. Large .size of the ectopia, with much 
bleeding and some purulent discharge from the surface. 2. A sickly 
condition of the patient, pointing to poor powers of repair, and a waddling 
gait to wide separation of the pubes. 3. Tendency to cough. This 
increases the protrusion. 4. Presence of large hernite. 5. Secondary 

» Diet. ofSurg., i, 425, and Med.-Chr. Trans., iii, 85. 
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ililntat] 0 ]] of the urtttrs nml pelves of the kidneys with dtjjiiieration 
of viscera Mr ^\oocl shows that bometimcs the above complication may 
be rccogni-seil bj the presence of more albummiina tlnn m nccoiinte<l for 
by the amount of r}stitjs B Obstinate ecrenjitotH rawncs.s 7 Small 
«ire of the scrotum 

rrejyiralory rrmtHiejit If the patient has passetl puberty, and the 
Inir 13 at all abundant depihtion should lie practised 

Operation A median flap * w raised from the abdominal wall above 
the exposevl bladder Its shape tesfmblts that of the wooden \K)rtion of 



!■( 3IJ VVcxNJa oprratiiHi for crlO|>ia rr«>c« (ftinnir} JJat< \ » tumnt 
(lovn to form ibe snlarKir »»Kof Ihr ll» Idrr ■n't 1) nay ^■^aJ )r<l tPcoTrrl) t> 
uMI ra Flvna U and C arc duplacrJ inwards to cover the raw surface of 
flap A 

a fire bellows its length la rather greater than the distance between the 
toot of the pema and the upper margin of the cxjiosed bladder while its 
root must be sufllciently broad to ensure a sulTicient blood supply In 
rawing it, rare must be token not to cut it too thin and nt the same time 
not to go too deeply with the point of the knife as the tissues here art 
extremely thm and the fiat tense expanded hnea alba beneath is often 
very thm and thus the peritoneal sac may easily be opened 

' The sbupo and arrangement of tft«IS»{«sro ezccficnti} bI own ia pi ii Pige land2 
accompanying Jfr VV ood » paper ( tfrrf Citr Tnn* vol fu) Siomeillastrations of other 
flaps in a paper hr 3faya Itobson {Brti Htd Jemm 198S i 2^2) will also bo found 
oaefal in 1 i would direct my readen atioBtioatoa paper by tbokt«Jltr VV Andenos 
fCiiB Soc Traiu, 1802 xxr IS) wbKh cootafas a» might bo czpcct«d,«omD very helpful 
tl rawing*. 
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The two groin flaps are next made, of roimded oval shape, with 
broad pecflcles, the outer hoimdary of which is sufficiently carried out on 
to the thigh and then on to the root of the scrotum, to ensure its con- 
taining the superficial epigastric and external pubic arteries. The inner 
margins of these flaps join those of the central flap at about its centre ami 
are then continued doum along the side of the urethral groove for about 
half its length. 

^4Tdle these flaps must be cut as thick as possible, care must he taken 
to avoid any subsequent hernia, and they must he sufficientl}’^ detached 



Fic. 343. Wood’s operation for ectopia vesicaj (Binnie). Tlie ra^^ surface i*- 
lessened by approximation of the edges and covered uith skin-grafts. 


to meet for their whole length, xvithout tension, in the middle line. In 
raising them they must be handled as carefully as possible, xvhether with 
fingers or with bhmtly serrated forceps, so as in no way to impair their 
vitality. All bleeding haxdng been stopped, the umbilical flap is first 
taken and folded down, xvith its skin surface towards the bladder, rx'enly 
and without tension. It is then stitched with catgut to the cut edge.s. 
above the root of the penis. 

The groin flaps are then drawn inwards, placed with theii raw surfaces 
upon the raw surface of the umbilical flap and carefully stitched together 
with fishing-gut. 

The raw surface from which the central flap was taken is then closed, 
as far as possible. The rest of this wound may be closed, now or later on, 
by skin graftmg. 
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(l 5 ) TrendelenTDUPg’s Operation Prof Trendelenburg' published a 
case of extroversion of tlie Madder m which immediate union of the 
lateral margins was obtained by prevnous division of the sacroiliac 
syneboadroses By entirely freeing the joints this surgeon has gamed 
ail approximation between the antenot supenor 'pm^a of two mehes 
in a child of two anil a half This approtimatjon is of course only ren 
dered possible bj the fact that the symphvsis pubis is deficient m these 
ca«c 3 When the bones are thus appioximatoil the lateral margins of the 
defect are pared and brought tr^ether with sutures so that the bladder 
shall consist of \esica! mucous membrane and not of scat tissue As a 
remit the fornntjon of phosphatic deposit 18 greatl) diminished Avery 
interesting account of this operation has been given bj Sir George Alakms 
u ith a 8 ucce^s{ul case * 

Prof Trendelenburg read a paper before the American Surgical 
Association giving his \aews and the instructive results of his mature 
experience * He maintains that the bilateral separation of the sacro 
ihac joints in children before the seventh or eighth jear is not the serious 
procedure that some consider it to be and that it is very effectual m 
robcving htenl tension He believes that tnnsplantatjou of the trigone 
into the bowel will be again abandoned on account of the risk of pyelone 
phrosis and the inconvenience of micturition through the anus especially 
in s male 

careful paring and re formation of the neck of the bladder and 
urctma he maintains that it m possible m at least some casts to obtain 
more or less perfect sphincteric control of the blidder or failing this to 
provide artificial control 

Of the coses operated upon bj Trendelenburg jears ago for defects 
extending from the umbilicus to the glans penis three are alive and 
without any fistulous openings but wath a complete bladder and urethra 
‘ The bladder when distendetl consists of a spherical cavity Imcd with 
mucous membrane ov cr its greater extent The passage of small concre- 
tions IS occasionally observed by these patients but the tendencj to 
calculus formation is by no means ns marked as in certain cases operated 
upon by Thiersch (flap method) which I have had occasion to examine 
‘ Thc«c patients partly suffered to such an extwit from the production 
of calculi incrustations and ulccritions in the irregular crypts of the 
bladder that they derasnded operation by some other method for the 
relief of their condition 

Retention of urine is uot complete m any of my three cases These 
young men therefore wear a contnvanre supplied with a small sprmg 
which compresses the urethra at the root of the penis either from the 
front or the back The patients are now students at college , they ate 
not greatly inconvenienced by the apparatus and by proper care and 
attention they avoicl the production of any odour which would serve to 
attract attention to their condition If the spring is raised the imne 
issues forth in a stream On lying down it collects in the bladder with 
out leakage One of the men remains dry throughout the night, he may 
be awakened once or twucc by the desire to urmate and even when he 

> Cenlr / Chir I«o 49 December 1835 

* Trans Sltd Chir Soc 183$ Uxt 191 

* 41" e/ Surg 1906 xlm ‘*81 
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gets up he can voluntarily retain the urine for several minutes, and then 
pass it naturally in a stream. A fourth patient, a hoy of five, could also, 
when he tried, retain his urine for several hours when standing or walking, 
but later on at the time of his leaving the clinic the ability was lost. 

“ Both of the two cases last mentioned demonstrate that physiological 
factors necessary for both retention and voluntary micturition are pre- 
sent, and that they are merely prevented from functionating in a normal 
manner by certain mechanical conditions. The reason for the failure may 
be accounted for by the fact that the two sections of the pelvis, which 
have been separated at the sacro-iliac synchondrosis, have a tendency 
gradually to resume their former positions ; therefore the neck of the 
bladder and the prostatic portions of the urethra, which are closely con- 
nected with the pubic bones, are pulled upon to such an extent that the 
muscular ring can no longer be brought into play. 

“ I have made several attempts to overcome this difficulty by mobilis- 
ing the pubic bones, with the help of the chisel, or by dissecting widely the 
attachments of the urethra and the neck of the bladder to the latter. In 
no instance of complete ectopia have I been favoured, however, 'with a 
permanent result. Such procedure, moreover, is apt to lead to the pro- 
duction of a dense scar along the vesical neck, which in the event of a 
late secondary operation will be found a source of as gi'eat annoyance as 
the cicatrices in a hare-lip which has failed to heal by primary union.” 

Cases of partial ectopia or of epispadias and incontinence are more 
favourable, and Prof. Trendelenburg has been able to obtain excellent 
results in a few of these by paring freely enough and carefully suturing 
the vivified edges of the urethral groove or deficiency in the lower part 
of the bladder. The margins of the vesical part of the wound are in- 
verted. During these procedures the pubic bones are strongly retracted, 
and the pelvis is elevated. Only a fine drainage-tube is left in the newly 
completed urethra, for a catheter might exert too much pressure on the 
sutiued tissues. The bladder is drained through a special opening until 
healing has occurred. 

In the case of a female child with epispadias and incontinence, Prof. 
Trendelenburg was able to suture the pubic bones together after separating 
the right sacro-iliac joint and suturing the urethra and neck of the 
bladder. Success did not attend the operation, which was therefore 
repeated. This time the result was good, and it remained perfectly 
satisfactory six years later. 

It is rarely possible to complete the pubic arch in cases of extensive 
ectopia, and “ wiring of the bones, particularly in boy's, cannot be advan- 
tageously employed, because the wire comes in conflict with both the 
bladder and the penis. In younger children, moreover, the wire is very apt 
to cut its way through the tissues.” ^ 

Trendelenburg believes that this approximation can be best accom- 
plished by the gradual effect of pressure by means of an clastic pelvic 
girdle worn day and night. This method is most likely to be successful 
when adopted after separation of the bones at both sacro-iliac joints. 
When the pubic gap has been greatly diminished, a plastic operation can 
be undertaken for reconstructing a bladder and urethra. 

It may be safely concluded, I thinlr, that the results of Prof. Trendc- 
1 Trendelenburg, loc. eft. 



nCTOPlA VBSICjE 


C57 


lenburg are as good aa aaj that can be obtained by any plastic method 
but the functional results arc not encouraging except in cases of partial 
ectopia and epispadias a\ith incontmence The mortality of this operation 
IS about 20 per cent 

Konig has lessened lateral tension by dividing the rami of the pubis and 
ischium, and Sohlange has adopted a simikr method 

Segond has liberated the upper part of the bladder without opening 
the peritoneum and brought it downwards as a flap, and sewn it to the 
refreshed lateral margins of the urethnl gutter and sides of the tngone 
He then made a tran5\ersc incision through the base of the pendulous 
prepuce and brought the perns through this aperture The prepuce was 
then used to cover the raw surface of the flap on the doreura of the penis 
After this operation the urine can he mote easily collected and conducted 
into a suitable urmal 

(2) Sonnenburg’a Operahon consists m fransplanation of the ureteral 
ends into the upper end of the gutter which represents the urethra The 
rest of the vesical mucosa is resected inthout opening the peritoneum 
A suitable urinal can be worn after this procedure with comparative ease 
The gap in the panctes can be closed either completely or m part by the 
appropriate use of flaps It is less dangerous, but also far less satisfactory , 
than Maydl s method 

(3a) Anastomosis oi the Bladder and Rectuim Prank ^ made an 
incision in the posterior wall of the bladder and anastomosed the bladder 
and tectum by means of his absorbable coupler lie then freed the edges 
of the bladder, turned them in and sutured them together Br Halstead 
freed and turned m the thick mucous membrane only leaving the fascia 
behind so that the peritoneum was not opened 

This plan is not so satisfactory os direct iroplantotjon of the tngone 
mto the bowel for the attempt to preserve ami close the ectopic bladder 
IS attended with more frequent failure or formation of fistuiro which 
may discharge either urine alone or faeces oI«o It is probable also that 
calculi will form in the vesical diverticulum which communicates with 
the rectum unless the fistula is a wide one 

Further it is not necessary to save the whole of the bladder for the 
rectum soon affords plenty of room for the urine 

(6) Uaydl’s Operation * Transplantation of the Tngone mto the 
PelncColoa. After sewing in catheters m the ureters an incision is made 
at tie junerton af tha moOTos cwminrne’ ojf (he WnAAn" trau' s'^aix uiY 
round it The wound is corned through the bladder wall at its upper end 
and a flap of bladder is drawn downwards and forwards while it is sepa 
rated from the abdominal «all from above downwards The peritoneum 
13 separated above and opened lower down As the dissection approaches 
the base of the bladder there is free Weeding and the ureters are m danger, 
but with the aid of the catheter in them they ere saved from injury and 
freed but not bated for about an mch above their insertion at the 
tngone 

'\Mien the whole bladder is detached the greater part is cut away, 
leaving an oval piece with its long axis transverse, including the tngone 
and ureteral orifices, and extendmg half an. inch above and outside these 

I ^nn of SuTg 1903 xxmi 291 
> trienJffct tlocA 1894 
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openings ; more of the mucosa is removed than of the outer coats. The 
catheters are removed. 

A loop of pehdc colon is now drawn through the wound, emptied and 
clamped, and the abdominal cavity protected by gauze packing. A longi- 
tudinal incision of the required length is next made in the right side of 
the exposed loop of bowel. The trigone is now rotated so that its mucous 
surface faces backwards and to the left, and the. left ureter is below the 
right one. It is joined to the margins of the openings in the colon by 
means of two continuous sutures of fine catgut, one piercing all the coats 
and the other the sero-muscular coats. The colon is cleansed and dropped 
well back into the abdomen, and the wound is closed in layers. In some 
cases it is necessary to turn in flaps of rectus sheaths with their hinges 





Fio. 344. Jlaydl's operation. (After Thorason-Walker). Tlic oval piece of bladder 
is implanted into the pelvic colon. 


over the inner borders of these muscles. A rectal tube is pa.ssed just 
above the sphincter ani and left in for three or four days to prevent over- 
distension of the rectum. 

Maydl considers the pelvic colon to be preferable to the rectum for 
implanting the trigone, because he believes the risk of ascending infection 
to be less. Leakage is far less likely when the peritoneal-covered colon is 
used. 

Results. Brandsford Lewis,^ in a revdew of this subject, quotes the 
results of seventeen operations by MaydFs method, collected by Kovc- 
Josserand. There were tAVo deaths, one front shock and the other from 
infection. “ The secondary accidents noted were fistuke of the urinary 
passages with an accompanying localised peritonitis, all of which cases 
recovered. Pyelonephritis, as the result of ascending infection, resulted 

1 Ami. of Surg., June, 1900, 
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in the death of one ca«c after a period of four months Urinary con* 
tinence ^as perfect in all the eases excepting two The patients wore able 
to hold their urine for at least three hours, ‘sometimes six or scaen hours, 
and m one case throughout the night The urine uns voided sometimes 
inix«l with faxTal matter, sometimes alone The tolerance of the rectal 
membrane was perfect " 

Dr ^Yat«on‘ collected forty-two cases of Mnjdl's operation, and 
found tint nine deaths had occurml (mortality 21 j>er cent ) and that 
three of the deaths were attrihntahJe to the rwta! implantation per se 

Dr Hartley * refers to forty-six ca’sen with a mortality of 15 i>or cent. 



(la 313 Ertopui trsK'S' Tniu|^*ntaiinn of thcurelenil cn<l siit] • (mail 
pit^ of (ho MaUilrr into llio mtum tul i«.ritoimiIh (Aflrr II U \nimp) 

Orlofi * collected fifty six cases, with e!e\en deaths (mortnlitj 17 per 
cent } w ithm twenty-one days 

At the Mayo Clinic * the mortaliti of thirty six oiwrutions was just 
under 20 per cent 

Although the danger of death from oscending septic infection of the 
kidneys is \eTy much less than with direct implantation of the ureters 
without prc«er\ation of their valvular orifices, yet the risk is a teal and 
coaiiderablc one Some of the patients have died from this cause within 
afew weeks, andotherssfteroneormorejcars The dangers of shock and 
jwntomtis are also considerable, for the operation is n long and diflicidt 
one. 

Four of the deaths m Orlofi's colfectton were due to peritonitis, tw o to 

• /iMn r/5urff,ID05, sill, 813. 

• 3M Sieiet, 29, IflOt 

• Ai»t.<ieMat ieCtm Vnn.Ko 11. 190-’ 

• Svry , Cyntte and CMm( , I9J2, suit, 24^ 
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pneumonia, one to the anaesthetic and one to htemorrhage. Of the forty- 
five who survived the operation five died later from ascending infection. 
Of Orloff’s own four cases one died from this cause in a fortnight, and 
another after two years. It is fair to state, however, that a number of 
these patients were already suffering from more or less renal changes at 
the time of the operation. 

Fimction. The rule is that the rectum gradually, or even rapidly, 
acquires the power of retaining the urine for several hours without any 



Fig. 346. Ectopia vosicte. The oreters have been transplanted subperitoneally 
into the rectum. (After H. H. Young.) 

appreciable sign of irritation. During the day the control is almost 
perfect, but incontinence or reflex evacuation is not uncommon at night. 

(c) Transplantation of the Ureter into the Bowel. Dr. Peters,^ of 
Montreal, successfully transplanted the ureters into the rectum extra- 
peritoneally. The patient was six years of age at the time when Dr, Peters 
recorded the case. The urine could be retained in the rectum for three 
hotu-s during the day and for eight hours during the night. His raethod 
may be quickly done in the following simple way : 

A catheter is passed into each ureter and sewn in, and the lower inch 
of the ureter is isolated ; a fine ciirvcd sinus forcep.s is passed into the 
clean rectum and forced obliquely forwards into the wound below the 
ureter, where it grasps the catheter and draws it and the ureter into tlie 
* Bril. Med. Joitm., June 22, 1901. 
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rectum A couple of sutures close the small vrmmds m the bladder 
When the operation has been completed the two ureteral catheters project 
from the anus They loosen and come away within a week Bergenheia 
saves the vaUmlar orifice of each ureter and transplants this mto the rectum 
extra peritoneally L H and A Hutchins recommend this method 
(Fi^ 345 and 346) 

C H Mayo and IV Walters * descnbe iheir method of transplantation 
of the ureters into the bowel, and give the end results in 35 cases of 
exstrophy of the bladder seen at the Mayo Clinic between February 1912, 
and Noicmber, 2521 They apf^y CoBey's principles of oomnion iwJe- 
duct implantation, the ureter 
lying m the submucous tissue 
for 3 cm before it pierces the 
muco«a, thus creating a a ali e to 
prevent the ascent of gases and 
liquids with ascendmg nephn 
tis They implant the ureters 
mto the redo sigmmd mtea 
peritoneally one at a time 
with an mterral of a fortnight 
The results were good in 23 
cases, where both ureters were 
transplanted, with one death 
from peritonitis , four others 
died Within three years from 
pneumonia enterica, tubercu 
losis and caicmoma of the 
bladder The functional results 
were good although the control 
of the urine was imperfect m 
some cases 

R C CoSey * when divert 
mg the uime before cystec 
tomy, for carcinoma, trans 
plants both ureters at the same 
time leadmg them for some 
distance under the mucous 
membrane of the bowel, but he 
sews catheters m the ureters to prevent the temporary obstruction which 
has been so often fatal The catheters are brought out through the anus 
and come away after some days The method is applicable to ectopia 
^ csicse, but 13 neither so simple not so safe as Maydl’s operation 

(d) Transplantabon o! the Ecfopic Bladder into the Wall of the Rectum 
Sir Berkeley Sloynihan successfully * transplanted nearlj the whole of 
the ectopic bladder mto the tectum of a young man, aged 19 A 
plastic operation had been performed fifteen j ears earber, but the lower 
part of the vesical muco«a was still esposed, and the urme was dis 

* SuTg , Oyiure and OM , 1923, xnm 731 

* CvlMtd Papers of the ilayo CTtnie, 10^, xr, 493 

* ^ort^ ir<^ Medteint, hl^y, 1925, ud a peiMoal coauausication 

* Jbh ofSarg , 1606, slui.SST 
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Fio 347 lloynib&D s method of tranfpUnt 
tag the «ctoptc bladder into the kotenor irall 
o( (he lectoni The biadder u carefuliy iibe- 
Mted without opeoiog the peritoaeum The 
ureteral ratfaetere are fixed in position by 
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charged upon the exposed sirrface. It Avas there caught in the usual 
rubber receptacle, of pestilent odour, and drained downwards to the leg. 
The patient, with increasing years, had become more painfully aware of 
the misery of his condition and begged to have something, anything, done 
to relieve him of his terrible affliction.” 

It occurred to Moynihan that “ if a large area of the bladder could 
be grafted, so to speak, into the rectum, the capacity of the bowel would 
be increased and a veritable cloaca formed. My only doubt was that the 
vascular supply furnished along the ureters might be insufficient for a 
large area of the bladder. But in the operation I now describe I found 



Fio. 348. JIo 3 'nilian’s rnothod of transplanting the cetopic bladder into the 
anterior wall of the rectum. The ureters are not separated ncarlj' .so freely ns 

shonn in the figure. 

that when the edges of the bladder were trimmed with scissors a free oozing 
of blood occurred from the cut surface. I tliercforc was able to transplant 
the entire bladder.” 

Operation. “ The ureters were first catheterised. Owing to tlic 
previous constant friction against the e.xposed bladder mucosa, wliich 
pouted exuberantly, this little manoeuvre ivas by no means ea.sy. A 
catheter was passed for four inches into each ureter and was fixed there 
by a single stitch, which caught up the tube on one side and the bladder 
on the other. 

“ A vertical median incision was then made from the e.xposed bladder 
mucosa towards the umbilicus, the flaps which had been turned over to 
the middle line in the previous operations being completely cut tlirough. 
On tinning aside the flaps thus made the upper previously covered 
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niucoiis surface of the bladder 'mw exposed , it was found to be smooth, 
thin and entirely different in character and appearance from that of the 
lower exposed part An incision all round the margin of the mucous 
membrane of the bladder n as non made between the mucosa and the 
skm, and the incision was deepened by degrees until a good thickness of 
the bladder could be raised up 

" The dissection from the margin of the bladiler towards the ureters 
was contmuetl round the whole circumference little by little This was 



Fio 340 Mo^mihan s m«thod oi tnnsjilanting the ectopic bliuldcr into the 
iintetior «s)) ef the rectum 

difficult in part owing to the fact that there was much scar tissue left 
from the former operations m part because the great vascularity de- 
manded frequent cessation to restram haemorrhage by pressure The 
separation above the pubes was most difficult and here the prostate had 
to be separated with great care 

“ The purpose of this process of separation was to isolate the whole 
of the bladder, leavmg only as its pedlde, so to speak the two ureters 
As much tissue was left round es^ ureter as possible so as to avoid 
the possibility of damage either to the ureter itaelf or to its vessels In 
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the annexed dia^am (Fig. 348) the ureters are shouTi clearly deaned. 
This was not their condition during the operation. The figure is drawn 
only for the purpose of making the details of the operation clear. As 
soon as the bladder was well isolated, it was drawn forwards towards 
the umbilicus and there held by an assistant. In the hottom of the 
wound the rectum was now seen, and above the peritoneal reBection on 
to it. The serous covering was then stripped upwards from the front 
of the rectum until four or five inches of the bowel lay exposed at the 

bottom of the wound. In strip- 
ping the peritoneum up a small 
rent was made into it, which 
was closed at once by a con- 
tinuous catgut suture. 

“ The finger of an assistant 
was now passed into the rectum 
to make it prominent, and along 
the anterior surface of the bowel 
an incision about three and a 
half inches in length was made 
(Fig. 349). 

“ The upper and lower ends 
of this incision and the mid 
points of the sides were held 
with small vulsella, until a large 
opening was made. Into this 
opening the bladder was placed, 
being turned upside down, so 
that its former anterior surface 
became posterior, and its former 
lower end became the upper. 

The ureters, instead of 
passing forward to the bladder, 
passed backward, and the cathe- 
ters passed into the rectum and 
out at the anus. The edge of 
the bladder and the cut edges 
of the rectum were now sutured 
together by two stitches that 
were continuous, one taking the 
right side and the other the left 
(Fig. 350). The .sutures ■were passed after the manner of Lembert, 
so that no mucous membrane W'as included in them. A few additional 
interrupted sutures were necessary here and there. When the sutures 
seemed to be securely uniting the bladder and the rectum, the wound 
was dried, and the skin edges along the origmal median incision were 
dravm together. At the upper end the edges came well into apposition, 
but about an inch at the lower part had to be left open. The catheter 
which had been introduced into the ureters now passed out of the anus ; 
the sphincter had previously been stretched. The operation lasted an 
hour and a half. The after-progress of the case w'as satisfactory. The 
catheters remained in the ureters for four days, the urine being collected 



Fig 350. Moyiiilian’s method of transplant- 
ing the ectopic bladder into the anterior wall 
of tlie rectum. The bladder has been rotated 
so that its upper end is non lonest and fiTCd 
to the lower part of the w ound in the rectum. 
The ureteral catheters are brought out through 
the anus. 
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into a bottle Alter their rcmo^ al the unnc passed into the rectum and 
dribbled out at the anus which, owing to the stretching of the sphincter, 
as yet PTertwl no control On the sc\cnth day a little urine began to leak 
by the abdominal iround and thw continued for a week On the fifteenth 
day an ancesthetic was again odmuiistered, and the leaking pomt m the 
former line of suture disco\ eretl and made good From this day the wound 
remained absolutely dry, all unne escaped by the rectum and control 
gradually returned, until at the end of the month it was perfect Unnc 
was then passed b> the rectum about c\cry two hours The inter\al 
between the acts of emptying the rectum has gradually increased until 
now (yo\ ember, 1903) the ohorfest pencil is three hours and the longest 
c hours The urine is quite sweet and is normal on e\ammation 
“ ^Micn the rectum is now e^tanuned the line of pinction between the 
mucous membrane of whit was the bladder and the mucous membrane 
of the tectum cannot be distmguishctf All feels smooth and e\cn and 
continuous There n. a fairly capacious cloaca ” 

In February, 1907 Sir Berkeley Moynihan \ery kmdly sent me a letter 
which he had just tecci%ed from the medical attendant Dr Empey The 
following IS an cTtract from the letter ‘ He is following the occupa 
tion of wea>ing and presents the appearance of possessing cscellent 
health There w slight suppuntion of the wound in front still going on, 
but nothing of importance lie requires to empty the rectum four ot five 
times in the twenty four hours The longest jnter\al, I am guen to 
understand, is from throe to four hours during the <lay lie lery occa 
sionally wets the bed a little ” 
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OPERATIONS FOR DISEASES OF THE 
PROSTATE 

ADENOMATOUS ENLARGEMENT. MALIGNANT DISEASE. 

PROSTATIC ABSCESS. PROSTATIC CALCULI 

ENLARGEMENT OF THE PROSTATE— ANATOMICAL AND 
PATHOLOGICAL CONSIDERATIONS 

The human prostate is formed by tlie fusion of bilateral accessory sexual 
glands, which remain separate in lower animals. The normal organ weighs 
drachms, but it is subject to considerable variation, and prostates 
weighing as little as 2 or as much as 6 drachms may be quite normal. 
As a rule obstruction does not arise until the gland is much' larger than 
this, but occasionally small enlargements, especially of the hard or 
fibroid type, with adenomatous vesical projection or flap, may make a 
patient entirely dependent upon a catheter, the fibroid contraction, with 
or without local outgrowths into the urethra, serving to interfere very 
seriously with the size and shape of the passage. 

The effect of any enlargement also depends very largely upon the 
rigidity or laxity of the fascial sheath of the prostate and upon the presence 
of any local outgrowths into the urethra or bladder. 

Prostates weighiiig no more than half an ounce have caused complete 
and permanent obstruction, while in others the obstruction has not 
become serious rmtil the soft gland has reached enormous dimensions and 
has attained the weight of 6 or G or even more ounces. Sir J. Tliomson- 
Walker ^ removed one weighing 24 ounces. 

It is important to remember that the prostate is (1) enclosed within 
a true fibro-muscular capsule, and (2) surrmmdcd by an external fibrous 
sheath derived from the pehne fascia {see Fig. 351). 

(1) In the normal condition the capsule is intimately .attached to the 
gland, so that it is practically impossible to enucleate the latter from 
within this covering. In the enlarged prostate, however, things are very 
different, for a laminated and thicker pathological capsule now surrounds 
the adenomatous gland. This is derived from the fibro-muscular ti.ssue 
and other parts of the prost.atc, which have not taken a .share in the 
adenomatous change and have become disiflaced outwards by the growfli, 
as pointed put by Sir Cuthbert 'Wallace.^ 

The enlarged prostate is enucleated from within this pathological 
^apsule, or the separation takes place between some of the lamiino, so 

\ 1 Bril. Joiirn. Surg., 1020, vii, 526. 

' ’ Tt'-'t. Path. Soc., 1905, Ivi, Part I. ; and Prnclilioner, .SeptemlxT, 1905. 
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that thin layers of fibres are often seen enarcling the prostate when the 
latter is properly removed in one piece Very little bleeding need occur 
when, the pathological capsule has formed and when the operator keeps 
vrithin the proper layers 

(2) The fibrous sheath is derived from the pelvic fascia The external 
layers of this are very dense, but towards its inner surface it is less firm 
and harbours the prostatic plexus of veins 

As pointed out years ago by Sir Henry Thompson, there is no such 
thmg as an anatomical or physiological middle lobe , it is a pathological 
product, and is generally, if not always, a process derived from one 
or both of the lateral lobes The vesical projection is usually most 
evident just behind the vesical orifice of the urethra, and m the middle 
line, because of the directmg influence of the muscular bands which extend 
down to the urethra from the ureteral ends, as pointed out by Sir J 
Thomson ll’alker * 

The fact that the so-called median lobe is merely a prolongation from 
the lateral lobes is of the highest significance, for it is clear that removal 
of the vesical projection is not likely to grant permanent rebef, for the 
prostate, which has produced an ofisboot, is more than likely to go on 
growing and to obstruct the urethra by lateral compression sooner or 
later Belon , the fascial sheath is attached around the urethra to the 
triangular ligament, which offers a strong and impassable barrier to the 
enlargmg gland, which therefore projects upwards towards the base of the 
bladder where the sheath is mcomplete Submucous processes therefore 
project upwards, by the aide of the vesical orifice, and between this and 
the circular fibres which surround it and constrict the base of the vesical 
projection, so that the greitly enlarged prostate often assumes the shape 
of an hour glass It is probable that the fibrous nng formed by the attach 
ment of the lateral and anterior true ligaments of the bladder to the neck 
of the latter also exercises an influence m the same direction upon the 
shape of the enlarged prostate From near the vesical neck the true 
ligaments become reflected downwards to form the dense fibrous sheath of 
the prostate, and upwards m a thmner layer which becomes lost upon the 
bladder, to the lower part of which it forms a fibrous covering 11 hen the 
enlarged prostate is enucleated, the separation should always take place 
within the fibrous sheath, and also within at least a part of the patho- 
logical capsule In this way the prostatic plexus of veins is not opened, 
and the risks of severe hasmorrhage and phlebitis are minimised The 
pelvic cellular tissues are not open^, so that cellulitis of the delicate and 
loose tissues which surround the bladder and the other pelvic viscera 
should not occur if the operation is properly conducted well within the 
fibrous sheath This tissue is, however, opened in exposing the bladder 
m the suprapubic operation, and in the perineal operation it is also 
traversed between the bladder and rectam Fortunately no harm arises 
in the great majority of cases because of the free drainage which is pro- 
vided m both operations , opportomty for extravasation into the loose 
tissues is therefore rarely afforded 

In some cases, however, the true or the ill-developed pathological 
capsule may be so adherent that enucleation is difficult, but more com- 


' -iltj CAir Tran* , 1904, IxkxtiI, 404 
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monly an inexperienced surgeon performing the suprapubic operation 
may fail to find the proper layer for separation, and then he will either 
effect an incomplete removal of the prostate, or, on the other hand, he 
may tear or cut through the fibrous sheath and invade the loose pelvic 
cellular tissues. The one mistake is liable to be followed by a stricture or 
recurrence of the enlargement, while the other may result in severe 
haemorrhage from the prostatic plexus or in disastrous pehde cellulitis. 
It is of supreme importance to commence the enucleation between the 
proper layers, and in order to do this the mucous membrane of the bladder 
must be opened over the prominence of the vesical projection, where the 
prostate is covered only by mucous membrane. Generally the incision 
can be most advantageously made a little behind the urethral orifice, 
upon the so-called median lobe. Alffien this does not exist, the opening 
may be made over a lateral projection ; an opening made from the 
prostatic urethra leaves too much flap behind the internal meatus. 

Indications for Operation. The ideal conditions for operation are — 

(1) A prostate moderately but not hugely enlarged — one that has loosened 
within its coverings by the separating action of the enlargement. Very 
greatly enlarged glands are difficult to remove even suprapubically because 
of impaction in the pelvis, and the difficulties of the perineal operation 
under these circumstances are still greater. If the prostate is soft and 
movable on rectal palpation, carcinoma is extremely unlikely, although 
microscopic examination not rmcommonly reveals early carcinoma in an 
adenomatous prostate. If the prostate is as large as a Tangerine orange 
it will probably shell out well. A very slightly enlarged prostate docs not 
separate nearly so well, except when suprapubically it sends distinct 
protrusions into the bladder as shown by cystoscopic examination. 

(2) Above all, the absence of renal sepsis and degeneration from back- 
ward pressure and other causes. The operation should be undertaken, if 
possible, before the output of urea has been seriously diminished by long- 
continued obstruction and secondary fibroid changes in the kidneys, and 
especially before the development of cystitis, pyelitis or ascending nephritis. 

(3) The absence of signs of malignant growth of the prostate or 
bladder. There is considerable evidence to show that the adenomatous 
prostate is more liable than is a normal one to become malignant, possibly 
as a result of the chronic irritation associated with it or with catheter life. 

(4) The absence of much impairment of the general health and of 
serious disease of the vital organs. 

To get the great advantages of operating under these favourable 
conditions as far as possible it is best to operate before the obstruction 
is sufficient to need the habitual or even the occasional use of a catheter 
for its relief, for, apart from exceptional circumstances, catheter life is 
bound to lead sooner or later to cystitis and ascending septic changc.s, 
which may either terminate the life of the patient from septiacmia Avithin 
a few days or may subside for a time only to be repeated again and again, 
until the chances of surviving an operation and of a complete local relief 
and recovery of the general health are very materially diminished.^ It 
is best of all to operate before the residual urine becomes more than about 
2 or 3 oz. 

1 Konnoth Walker lays stress on the dangera of catheter life as compared with those 
of prostatectomy {Practitioner, Jfay, 1924, p. 278). 
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Residu'\I uime is \ ery apt to become foul either from infection by 
*1 catheter or from the rectum The degree of disability m micturition 
and the amount of residual urine are far more valuable than the apparent 
size of the prostate as ascertained by rectal and bimanual examination 
for it IS a matter of common knowledge that the size of the prostate does 
not bear any constant relation to the disability and soffermg A cysto- 
scopic exammation helps very considerably m suitable cases for a \ esical 
projection or a collar may be seen and the condition of the bladder ascer 
tamed In some cases a pouch or a calculus may be seen m others 
coicmoma of the bladder is a surprise but it must not be forgotten that 
neither rectal not vesical exammation even throngh a suprapubic wound 
may discover any enlargement which appears to be sufficient to produce 
an obstruction that is known to exist In such a case the prostate is 
unusually firm and only sbgbtly enlarged as felt per rectum but the neck 
of the bladder or the prostatic urethra is nevertheless obstructed In the 
last edition ^ of this work detaila were given of a case of this kmd cured 
bv prostatectomy Legueu * discusses similar cases and thinks the 
obstruction is due to a rigid fibrous bladder neck the removal of which 
overcomea the obstruction 

Care must be taken not to mistake the bard fixed and nodular enlarge 
ment of the caremomatous prostate for the adenomatous so caUed senile 
hypertrophy 

"When the catheter can be used under the most favourable circuni 
stances complications may be long delayed but sooner or later acute 
retention will supen ene in the large majority of cases and this maj be 
accompanied by intra vesical hemorrhage and followed by cystitis either 
from infection atismg from the careless use of mstruments or from the 
rectum Vesical calcii may slowly de\ elop and the kidneys may become 
affected 

Complete retention incapable of relief by any catheters even when 
used bv an experienced surgeon may develop at any time 

It IS rarely wise to remove the prostate when an opervtiou becomes 
necessary for complete retention It is far better to be content with 
catheter or suprapubic dramage until the acute symptoms have subsided 
for the congestion of the prostatic plexus is extreme and the urme too 
often foul under these ciicumstances Ascending nephritis and suppres 
Sion of urme are especially likely to develop at this penod After a 
variable mterval the prostate may be removed under more favourable 
circumstances if the patient prefers this to cither permanent dramage or 
the almost certam return of his acute retention at no distant date In a 
similar way preliminary dramage may be adopted m v ery feeble old men 
with much cystitis or chronic uremia and occasionally when large or 
encysted stones have been removed with delay and difficulty or severe 
hsmorthage 

Unfortunately some patients do not seek treatment or do not consent 
to any operation until some complication or other has made life 
a burden and they may not consent to an operation until grave changes 
have taken place m the kidneys It then becomes a difficult question to 
decide for or against a radical operation Similar difficulties arise m 

V 8utti Edition, ii 6S9 
* JftnT Prt$$ and C reutar ciini 600 
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advising patients wlio are very decrepit or suffering from cardiac, 
pulmonary or other diseases. Under these circumstances the danger of 
the operation is considerably increased, and the advantages derived 
from it may be comparatnmly short-lived, on account of the general 
condition of the patient and the shortness of the natural expectation of 
life. 

In the absence of evidence of grave interference with the renal func- 
tion, however, suprapubic prostatectomy may be undertaken by a skilful 
surgeon, with a sufficient experience of this operation, if the general 
health is good enough to justify the administration of an anfcsthetic. 
Spinal anaesthesia induced with care is satisfactory in these cases, especi- 
ally because it relaxes the abdominal muscles completely and thus makes 
the operation easier. Sacral regional anaesthesia ^ after scopolamin and 
morphia is also useful in very bad cases when other methods are contra- 
indicated. 

In many cases the question of operation will depend upon (a) the 
possibility, or otherwise, of leading a catheter-life under circumstances 
which are favourable for avoiding septic infection ; (6) the degree of 
discomfort and disability involved by catheter-life in the given case ; 
(c) the risk of the operation for the patient under consideration ; is it 
likely to be so great, on account of renal changes, general disease or 
extreme age, as to make the operation inadvisable, although it would, if 
successful, give great relief as long as life lasts ? 

In conclusion, it may be briefly stated that the cases in which, in 
my opinion, the operation is most called for fall into two groups. A. The 
more urgent. (1) "WTiere previous appropriate treatment, carefully car- 
ried out, has failed. (2) "N^Tiere there have been one or more attacks of 
retention. (3) '\^Tiere haemorrhage has taken jdace. In either case the 
peril of cystitis, too often fatal here, is enormously increased. (4) Where 
there is inability to micturate, but the patient is dependent upon the use 
of a catheter, and especially when he caimot pass this himself or get some 
one to do it for him with all the care and cleanliness that is necessary to 
prevent infection. This will depend largely upon the education and the 
means at the disposal of the patient ; in a hospital patient it is far safer 
to operate than to allow the patient to attemjjt to pass a catheter him- 
self. (5) Where micturition becomes increasingly painful and frequent. 
(6) ^^Tiere the passage of the catheter is increasingly difficult, with the 
risks of hEemorrhage, formation of false passages, &:c. (7) IWiere the 

prostate is soft and elastic, not hard and fibrous, the immediate risk of 
operating for the latter is greater, and the chance of a perfect result is 
less. The greater the power of voluntary micturition which remains, the 
more natural the urine as to urea, specific gra^^ty, albumen and sugar, 
the greater the ralljdng power of the patient, and the clearer the muid 
the better the prognosis. B. Acss urgent cases. Here the operation is 
prospective and preventive. The patient is younger, the power of 
voluntary micturition is still good, there is no cystitis, but palliative 
treatment fails to relieve the frequent disturbances at mght and hajinaturia 
has begun to occur at intervals. Here the surgeon is abundantly justified 
in adffising the operation as a preventive of worse things. 

1 B. L La^cr and B. G. Scholcficld, Guy's lloip. Gtizdk, 192o, SOH. 



ENLARGEMEliT OF THE PROSTATE 


671 


THE CHOICE OF OPERATION 

The choice lies chiefly between suprapubic and perineal total enuclea- 
bon Partial suprapubic prostatectomy and all other partial removals 
are unsatisfactory either immediately or remotely or both 

(1) Duration of the Operafion The suprapubic operation can be 
more quickly performed than any other except m the rare cases of small 
and adherent prostates 

(2) Ease The suprapubic is easier than the perineal operation in the 
great majoTitj of cases and this is especially true for very large prostates. 
Sir J Thomson ^\alker^ successfully remo\ed suprapubically a prostate 
weigbing li lbs 

(3) Completeness of tie Retnoxal and certainly of Complete Relief The 
suprapubic route allows the rcmoia] of the gland en masse and sur 
rounded by its true capsule This is a distinct advantage for the sur 
gcon can be more certain of completely removmg the prostate whereas in 
the perineal operation the cniicleation is usually more or less piecemeal 
Vesica] projections are apt to be overlooked ami hence the relief is less 
often complete after the penneal than after the suprapubic operation 
and under these circumstances stricture may develop Such a serious 
sequel is very rare after a nell performed operation uith adequate care in 
the after treatment 

(4) Exploration of the Bladder No one denies that a suprapubic 
cystotomy allows the most complete examination of the interior of the 
bladder and the best guarantee that calculi saccuh or growth may not 
be overlool ed 

(5) Incontinence of Urine This not uncommonly follows the permeal 
operation from interference with the compressor urethrai or its nerves or 
both Dr VatsoQ states that incontinence follows 3 5 per cent of the 
perineal opcratiorw On the other band this tioullesome sequel rarely 
or never follows the suprapubic operation for the operator working within 
the fibrous sheath of pehic fascia does not damage the compressor 
urethne or its nerves 

(6) Rectal Injury The rectum has been occasionally injured during 
the penneal operation and a troublesome recto urethral fistula has not 
uncommonly resulted Dr Watson slates that it has occurred m 2 7 
per cent of the cases There is practically no danger of this accident 
Hoth the BOprapuhic. method Jar the finger of the smg’eao js .kept well 
away from the rectum by the postenor wall of the strong fibrous sheath 
of the prostate l\ith dense and adherMit prostates it is however 
possible to tear through this sheath and injure the rectum but this must 
be a very rare accident whereas Belfield states that perineal or rectal 
fistula occurred in 8 per cent of 2 000 permeal prostatectomies 2 

{7) Drainage This is a little freer with the penneal operation if the 
removal is complete and certainly as r^ards the wound it is better it 
IS a disadvantage however to have to pass a tube on to the bladder base 
where it induces more pain than the suprapubic tube properly inserted 
Moreover the patient cannot sit np so comfortably and the sitting up 
posture 13 of value m avoiding pulmonaiy complications 

V Bril Jo n Surf 19 0 vii, 5 G 
* Jnit o/Suff 2907 air 101 
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(8) The Duration of Anmsthesia. A shorter anaesthesia is required for 
the suprapubic operation, and therefore complications arising from the 
anaesthetic are less likely to follow it. 

The lithotomy position is not a good one for a prolonged anaesthetic, 
especially in elderly men with rigid chests. It is, however, possible to 
perform both the perineal and the suprapubic operations under spinal or 
regional anaesthesia.^ 

(9) Urinary Fistula. This is more common after the perineal opera- 
tion. Judd 2 found six in 323 cases at the Mayo Clinic. 

(10) The Loss of Sexual Poioer and Sterility. This is more common 
after the suprapubic operation than after a perineal one performed by 
Young’s method. It should be remembered, however, that impotence 
is not imcommon before the operation and that the loss of sexual power 
is immaterial in the majority of cases, although it may be a serious matter 
in the few comparatively young men. Further, the sexual power is 
preserved in some cases after the suprapubic operation. 

(11) Epididymitis is more common after the perineal operation. 

(12) The Comparative Mortality. The mortality of the perineal 
operation is distinctly lower but more difficult and complicated cases are 
taclded by the suprapubic method. Thomson-Walker ® had a mortality 
of 8-42 per cent, in 820 suprapubic prostatectomies. H. H. Young ^ had 
a mortality of 3-4 per cent, in 1,049 perineal prostatectomies. 

(13) Pelvic cellulitis is a little more common after the suprapubic 
operation, because of the better drainage of the cellular tissues provided 
by the dependent perineal incision. 

(14) The suprapubic operation is not suitable for the comparatively 
rare cases of contracted bladder with non-distcnsible walls. 

In conclusion it may be stated that the suprapubic operation is the 
most suitable for critical cases, demanding a short operation with little 
shock and little antesthetic ; it is also to be recommended when the 
prostate is greatly enlarged, and when there are intravesical projections. 
YTien large stones or sacculi are present or a need for thorough examina- 
tion of the interior of the bladder exists, the suprapubic route is the best. 
The perineal operation is more suitable for the removal of small hard 
enlargements, and in comparatively young men, to whom the sexual 
power is known to be of importance ; it is also better when carcinoma is 
suspected. It is not easy to perform in fat and bulky patients. 

The one operation should be the complement of the other, and neither 
of them should be exclusively adopted for all sorts and conditions of a 
variable disease. 


SUPRAPUBIC PROSTATECTOMY. TOTAL ENUCLEATION 
OF THE PROSTATE 

Although the late Mr. McGill,® of Leeds, certainly removed large 
portions of the prostate bit by bit, and although the removal may liave 

1 Young, Joum. Amer. JM. Assoc., Fel)nian' -1, ino.";; and Pmc/icc of Uroh>j,j, 
192G. ii, 434. 

- Journ. Amer. jjtlcd. Assoc., ISII, }yii, 45S. 

3 Modern Operative: Snrgcnj, ii, 69S. 

< Practice of Urology, 1920, i, 490. , r ,i , , 

- Brit. Med. Joum., October 19, 18S0. Dr. Fuller nlso rcmovcd most of tlio prostate 

stiprapubically (Joum. Art. and Gtn. Urin, Di^.j Juno, 1805, p. -3-). 
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been complete m one or two cises there is little doubt that the crtdit o( 
introducing and perfecting the opention of total enucleation of the pros 
fate en masse belonged to the lal** Sir P Freyer who first showed that 
tlus was a feasible and rational surgical procedure ^ 

Partial prostatectomy however c^tensm was a a cry different thing 
from complete prostatectomy as now performed and it was not attended 
with sufficient success to justifj its genera! adoption It was m fact 
almost completely abandoned for other measures such ns castration and 
vasectomy which held their sway fora time bat were general!) discarded 
because the results were poor ami uncertain 

For much of the following description of the operation I ara indebted 
to Freyer s mstnictive work upon the subject * 

Preparation If possible the jiaticnt should be kept at rest for two 
or three daja before the operation tbc bowels should be opened daiH 
and an enema given the evenuig before the operation Any bronchitis 
that may be present should be atfcndetl to or m some cases which do not 
cal! lugently for relief the operation should be itclayed until the pulmonary 
symptoms have abate 1 

In cases of chronic or subacute cystitis the bladder should d prac 
ticable be washed out once ever) day with a fohition of owcvaniile of 
mercury ^ Vr foUowet! b) boracic lotion ton ard the end of the irrigation 
If cystitis be absent luage t» neither necessarr nor wi<e 

For cystitis certain ilrugs mav be given with the object of lessening 
the alkalinity of the urine and of making the interior of the bladder less 
sephe k rotropme gr maybegiventwice iday and acid sodium phos 
pLate gr 'stoxxs with tinctureof h)osc>amii5 m 'lxx may be added 
mth adnntnge gr x each of urotropineand bone ncid arc al o useful 
Prelunmary Cy^tostoms' PreJimmar) drainage of the bladder is 
necessary m bad cases of c)stitis with deficient renal function In many 
of these cases tying in a catheter suffices but m the worst suprapubic 
cystostomy is mraluablc m that it provides freer drainage overcomes 
cystitis restores the renal function and thus reduces the mortabty of the 
operation. MTien the blood urea becomes norma) the prostate can be 
remorecl with comparatne safety 

Operaboo The choice of onasthetic is as important as are skill and 
care m its administration Thomson W alker * prefers spinal antesthesia 
with a modified dose of stovaine and just sufficient C L to render the 
patient unconscious IBe {ali of 6i'ood prvssore wiroh oray uoiotrnC to 
20 or 40 nifn of mercury can be comjvensated by adojiting the Trentlelen 
burg position and by keeping the bead low after the operation On 
account of this fall of blood pressure this aniesthetic is not suitabl'' for 
patients suffenng from arterio sclerosis ami mj o cardiac changes Gas and 
oxygen makes the abdominal muscles rigid so that without a large incision 
to allow the whole hand to get deep to the muscles it is difEcult to 
enucleate the prostate I hav c found warm ether and oxygen foUowang 
morphia and atropine very satisfactory and in bad cases sacral anses 
tbesia with infiltration of the ab^mm^ wall is exedient * 

« Bnt J/erf Joum J liy *’0 IWI 
’ Enlaratmtnl of l^e Pro^lule 3rd ed 1906 
» Brl Med Jo rn 1S*’3 t 137 

* Lowsley (B«'l Med and S rg Joan September 27 10 3 p 441) desenbed the 
technique o£ sacral »n£ESthesia See alto Guj t Hoop Gautte 10 5 ss*i3 303 
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The bladder is thoroughly washed out through a large-sized cathekr 
and then distended with boracic lotion. If he prefers to use his left fore- 
finger for the enucleation the surgeon stands on the right side of the 
patient ; he has no glove on the left hand, but two on the right. A 
vertical median incision, three and a half inches long, is made with its 
lower extremity at the pubis. The rectus sheath is opened, the muscular 
fibres separated and any hmmorrhage arrested. 

With the left index finger inserted at the lower end of the wound the 



Fig. 351. Suprapubic enucleation of the prostate. The figure slious Iiou tiie 
prostate is supported by two fingers and the thumb of the right hand, wJiile 
the left forefinger enucleates the gland. 


prevesical fat is displaced upwards, carrying with it tlic peritoneum out 
of harm’s way and Jeaving the bladder exposed. 

A bloodless spot is selected and the knife plunged into the bladder ; 
as it is withdrawn the incision is enlarged downwards, so that it is about 
an inch long. The wound is enlarged by stretching with two fingers if 
this becomes necessary later on. This has the advantage of avoiding any 
increase of hajmorrhage. The left forefinger is introduced as the knife is 
withdrawn, and the plug is taken out of the catheter so that the contents 
of the bladder can run away into a sterilised dish, in order to avoid a mess. 
The vesical orifice and the whole of the interior of the bladder arc carefully 
and rapidly e.xamined so that no calculus or stone-bearing diverticulum 
may be overlooked. Any calculi present are at once removed with forceps 
or scoop, and the right forefinger is introduced into the rectum to push 
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the prostate fortrards and steady it I often use two fingers to get a 
better grip 

Kowthesurgeon uses the !eIt{orcfiiigertos'*tatcli through the mucous 
niembr'ine o\ er the promiaenee of the median or Jateral vesical projection, 
so that he may not go too deeply and thus miss the proper layer for enu 
cleation, for the prostate is eo\ered only by thm mucosa on its \csical 
surface It is very important to take time to find the proper hjerfor the 
scpantioQ and not to trespass upon the fibrous sheath with its \ enous 
plexus If the first incision is carried too deeply true enucleation becomes 
iniposs^ible and the diiTiculties and dangers of the operation are greatly 
increased , hsmorrhage is more profuse much ^-aluable time is irasted and 



Fro 33J buprapubw prxistatectoniT The bladder base and pToslalit space 
ate displayed a finp has been letDOved from brbind the vc^ica) oriGce and 
bsemoatatic sntarca mserted (Alter Thomson tlalkor ) 

the renio\ al is apt to be incomplete tforcover stricture is far more likely 
to de\ clop 

During the enucleation the prostate is fixed between the rectal and 
tesical fingers the triangular ligament and the pubis An assistant’s 
finger m the rectum la not so \aloabIc, for the operator cannot direct it so 
well not can he get the same control o\et the prostate The combined 
action and sense of touch of the operator’s own fingers are far more 
useful , when the prostate b very large two fingers arc useful withm the 
bladder The separation is carried on firstly belund and at the sides, and 
finally in front of the prostate the finger being always kept close to the 
prostate and between the jKitboh^cal capsule and the fibrous and 
\ ascular sheath of peh ic fascia until the gland is free, except below where 
the urethra attaches it to the tnangulai ligament If there is any diffi 
cnlty in reaching the lower part of the posterior surface of the prostate 
the middle finger may be us^, with the index finger, for the enucleation. 
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and the whole hand is inserted in the prevesical space. The tip of the 
finger is now bent and gently separates the urethra from within the apex 
of the prostate all round as far as possible, the catlieter serving as a useful 
guide. Then the finger behind the prostate and urethra hooks the prostate 
upwards and forwards, with the result that the urethra snaps above the 
insertion of the ejaculatory ducts ; above this point the mucosa is more 
closely attached to the prostate and comes away with it. Freycr stated 
that the insertions of the ejaculatory ducts are often preserved and remain 
attached to the lower part of the prostatic urethra, which is firmly fixed 



to the triangular ligament. At the end of the manceuvre, whicli lias been 
just described, and aided by a finger in the rectum, the prostate is shot up 
into the bladder. 

Before the finger is removed from the rectum the walls of the cavity 
which contained the prostate are bimanually compressed or massaged so 
as to diminish hsemorrhage and the size of the space that is left to lieal. 
Any ledge of mucosa separating the bladder from the prostatic space is 
divided posteriorly in the middle line with the fingers or, if necessary, 
with scissors. This tends to join the two cavities, to abolish any mem- 
branous fiaj:) and to prevent a stricture at 
this spot. When the finger is withdrawn 
from the rectum the nurse holds the upper 
end of the right outer glove and slips it 
off, and the surgeon rinses his hand covered 
Fig. 354. Suprapubic drainage second glove in strong 

TJie prostate is withdrawn by smtafilc 
forceps held in the right hand and giuded by the left forefinger in the 
bladder. 

The forceps compress the gland sufficiently to allow the removal 
through a comparatively small vesical incision. 

Sir J. Thomson-Walker ^ excises a wedge-shaped piece of mucous 
membrane here and sews the po.stcrior edge of tlic prostalo- vesical 
opening with fine catgut (Fig. 352). In order to do this he makes a long 
incision, introduces his bladder retractors, and uses a head-lamp, the 
patient being in the high Trendelenburg position. In this way he aims 
at preventing stricture, haemorrhage and sepsis from retained debris arul 
blood clot. He also has ceased to introduce a finger into the rectum, 
finding this unnecessary when u.sing a large suprapubic wound admitting 

’ Dnl. Joiirn. Surg., 1920, ^ii, 525, and Bril. Med. Jonrn., 1923, i, 133. 
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the Land These modifications add to the seventy of the operation for 
all, althongh the^ are not necessaiy except for the few Bleedmg 
stricture and sepsis can be preaented in simpler ways 

After the remoi al of the prostate the bladder is thoroughly washed 
out through the catheter which is still m Hot boracic lotion (110° Fahr ) 
15 used for this purpose As soon as the debris and clots have come away 
the irrigation is left off and the catheter teiuoaed In a few cases bits of 
prostatic tissue and clots have been left behind and have formed the 
nuclei of stones A large smooth rubber tube {| inch in diameter) is 



Fio 3oo Su] r»pubic prostat(^rtoIpy Ptlrher s bag tn position pushing down 
the Tvsi si flaps to runtrol hsmorrh-ige and preient obstruction The bag is 
filled with water through the SBprapnbic tube which la firmly clamped Tiac 
tion is made upon the urethral tube byaweight hanging over the lower end 
of the bed {^flerT VeU MiUar*) 

inserted anti sewn to the skin so that it pirojects only about one inch into 
the cavity of the bladder in order not to irritate the bladder base It 
also projects an inch outside the skin The vesical part of the tube is 
fenestrated To prevent hwraorrhage or obstruction, at the neck of the 
bladder Pilcher s bag may be mtroduced and filled with water Traction 
is made upon the urethral tube by a weight of i lbs tied to it and hanging 
over the lower end of the bed Traction is maintained for twenty four 
hours and then released by lifting the weight on to the bed If no 
bleeding takes place the water islet out of the bag which is removed nest 
daj if all IS well It js rarely necessaiy to “vew any of the bladder wound, 
for as the bladder contracts the tube la finalj gripped and fits snugly 
The upper part of the parietal wound is closed by interrupted sutures 
V £ri( Joum Surg 1925 xit 83 
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whidi pass deeply and approximate the muscles and fascifo so that a 
ventral hernia may be prevented. No buried sutures are used. A piece 
of thin rubber tubing is tied to the projecting outer end of the tube to 
conduct the urine away and keep the patient dry during the first three 
days. The wound is covered Avith a pad of sterilised gauze, a thin layer 
of cotton wool and much cellulose Avadding, Avhich ensheaths the back and 
sides as well as the front of the pelvis. A many-tailed bandage is used to keep 
the dressings in position. The testicles are supported by a suitable cushion. 

Clifford Morson ^ advocates the routine diAusion of the A^a-sa deferentia. 
betAveen catgut ligatures just beloAv the external ring, as a sure jireventa- 
tive of epididymitis as a complication of prostatectomy, a complication 
which Winsbury 'WTiite found to be very common at St. Peter’s Hospital. 
We are not convinced that this step is necessary, for we have not found 
epididymitis a common or troublesome complication. 

The After-Treatment. This is almost as important as the operation, 
and much depends upon the care and thought with which it is carried out. 
Free drainage is essential for success, and any failure may induce pain and 
haimorrhage from distension ; cystitis, cellulitis or renal complications 
may develop. 

Irrigation should be carried out once daily through the suprapubic 
drainage tube, the thin rubber tubing being detached for the purpose and 
a rubber catheter, attached to an irrigating can, being passed through the 
rubber tube and well into the bladder ; the fluid returns freely through 
the drainage tube, the patient being turned on his side. 

Very little hydrostatic pressure is either advisable or comfortable at 
first, the can 'or funnel being only about six inches above the level of the 
abdomen ; distension is painful and apt to cause haemorrhage. 

Warm boracic lotion is the best for general use, but when cystitis 
develops, or rather pre-exists, a solution of oxycyanide of mercury (1 in 
4,000) should be used, folloAved by the boracic lotion. 

The patient should be kept still for the first twenty-fomr hours, but as 
soon as the shock is over he must be propped well up and made to lie 
alternately upon his sides and back, so that pulmonary complications 
may be avoided. The outer dressings should be changed AAdrenever they 
get wet so that the skin may not get sore or the jnatient uncomfortable ; 
the skin is protected AA'ith an ointment containing zinc oxide, lanoline and 
castor oil. Shock should be treated as already de.scribcd (p. 9), and 
haemorrhage by subcutaneous injection of pituitrin, free drainage of the 
bladder and raising the foot of the bed ; packing the prostatic .space with 
a long strip of iodoform gauze or pressure by means of Pilcher’s rubber 
bag, drawn into position by a catheter introduced through the urethra, 
may be needed in severe cases. Axillary infusion, a pint in each axilla, is 
valuable, and in grave cases intraAmnous infusion of one pint of gum solu- 
tion, folloAA'cd by blood transfusion, is indicated. Pain should be relie\'ed 
by aspirin by day and, if necessary, by a small dose of morphia or Jicroin 
by night, imless the kidneys arc gravely affected. Threatening ur«:mia 
should be met by drinking an abundance of fluid and by infusion of .saline 
solution if fluid is not retained by mouth or rectum. Diuretics, purga- 
tiA'cs and diaphoretics should be tried and, aboA-e all, albuminous food 
should be aAmided. The bowels are kept open daily after the second day. 

1 Bril. Med. Journ., 1923, ii, 1032, 
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Tlie draimge tube can be safely removed on tbe third day, there being no 
fear of extravasation into the pelvic cellular tissues Imgation is then 
earned out by introducing the catheter through the sinus as long as this 
IS practicable and then by hydrostatic pt^uie through a catheter inserted 
into the meatns, but tbis is rarely required and in any case, wiU not 
become necessary until about the ninth day Itisrarelynecessary topasa 
or tie m the catheter either to prevent or overcome a stricture Its mtio 
duction and its continued presence only serve to irritate the urethra and 
the healmg part without any compensatmg advantage The urme should 
begin to come away throu^ tbe urethra after about ten to fifteen days 
and should be voided entirely along the natural passage after about three 
weeks or a month Certain drainage apparatus such as those of Irving 
or ^YIute may be found useful to beep the patient dry but the wound 



heals better without any of these and the patient is freer to get up and 
move about He is allowed to get up a bttle on the fourth day This 
enables the bowels to be opened with greater comfort and efficiency, and 
it also tentis to prevent pufinonaiy compfications and maintains tfie 
muscular tone Hamilton Irving s apparatus is a good one , the cup 
must be made of metal and boiled every day to keep it perfectly clean 

OPERATION IN TWO STAGES 
In certain eases it is wiser and safer to xierform the operation m two 
stages It IS very rarely nght to peeform prostatectomy m the presence 
of complete retention , it is safer to deal with the retention first, either 
by catheter, suprapubic puncture or suprapubic oystostomy In this way 
the nsk of hsemorrhage, suppression, of urine ascending nephritis and 
other compbcations are dnouushed, for the kidneys are considerably 
damaged, congested and often inflamed as a direct result of the reteution 
Then the shoti. of a severe operation is too great for the maimed kidneys 
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which may cease working. Similarl)’-, when there is much cystitis, wth 
chronic urinary retention, especially if the urine is scanty or there arc signs 
of chronic uraemia in a feeble patient, perhaps with other visceral disease 
such as chronic bronchitis, it is wise first to drain the bladder freely by 
suprapubic cystostomy and to defer the prostatectomy until the kidneys 
and the general health are in a better condition. When a catheter cannot 
be passed owing to the enlarged prostate or stricture of the vrrethra with 
false passages or when an indwelling catheter is either intolerable or 
ineffectual for the treatment of retention of urine, sujnapubic cystostomy 
is strongly indicated. It is often remarkable to notice the rapid improve- 
ment following the preliminary drainage. 

Stones are found in the bladder in 20 per cent, of the cases of enlarged 
prostate coming to operation. As a rule, these are easily removed and 
scarcely add to the duration or danger of the operation, but when there 
is much delay, difficulty or haemorrhage associated with the removal of 
stones from the bladder or from a sacculus, it is wise to defer the prosta- 
tectomy to a later date. When stones had to be removed at the time of 
prostatectomy Freyer found the mortality in 190 cases to be nearly 
double that of simple prostatectom}’-, but stones form chiefly in the late 
and bad cases with cystitis, so that the increase of mortality is only partly 
due to the addition of lithotomy to prostatectom. It is, I thinlc, chiefly due 
to the more serious deterioration of the kidneys and general health. 

Although there are advantages in performing the operation in two 
stages in selected cases, it should be realised that secondary prostatectomy 
is often more difficult, and it carries with it the dangers associated with an 
additional anaesthetic and an additional period of confinement, w'hich is 
irksome and somewhat dangerous to an old man. The preliminary 
cystostomy can be performed under local anaesthesia in bad cases with 
great advantage to the patient. To gain the full benefits of the two-stage 
method it is wise to wait for at least ten days before enucleating the 
prostate ; by that time the blood urea has dropped to the normal in most 
cases and cystitis has disappeared. Sometinres, howmver, it is necessary 
to wait for wmeks or months before the renal condition is favourable for 
the final operation. 

Freyer relates the following as a typical example of one of the con- 
ditions under which it is advisable to divide the operation into two stages, 
so that the uraemic s 3 miptoms may pass off and the kidneys regain their 
full excreting powders before removing the jjrostate. Had the gland been 
removed without preliminary drainage in this case, the shock to the 
damaged kidneys wnuld probably have induced total supj)ression of the 
urine. 

“ A patient, aged GO, consulted me on April 29, 1912, on the advice of Dr. T. Jf. 
Tibbetts, of Old Hill, Staffs, suffering from prostatie symptoms wbich had c.’cisted 
for twelve years, gradually increasing in intensity. Por months previously he bad 
bad tbe catbeter pas.sed three times daily at a hydropathic institution, but latterly 
lie did not employ tbe catheter. The* bladder was greatly over-distended, the 
patient having to pass urine hourH by day and by night. During the previous 
three months ho had suffered from e.xtrcmc thirst, headache, bitter taste in the 
mouth, with gradual loss of energy and appetite — symptoms whieJ) indicated uncmic 
poisoninv. I drew off 32 oz. of residual urine, colourless like water : siwcific gravity 
1005 and containing a trace of albumin. The prostate felt much enlarged, dilated, 
dense, and movable. Owing to the uricmic symptoms I decided to dniin the bladder 
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suprapub caliv before rerBovin tl prostate so as to reilts^e the bacim’ard pressure 
on the kidne) 8 ard t J tis enal Je tl enr to rtjrtin their tunctions 

y^ssistcd by Dr Tjbbett* 1 perforroed FOprapubjc cvstcstom^ onApnlSO and 
found that tl e prostate presented a tonjnie shaped outgrondh in the I ladder The 
pteviona uremic svmptums canlunied for ®oinc data and troublesome hiccough 
supervened but all these syroptoros grodnalh sibsided sothatonJIaj 14 assisted 
by Dr Tibtetts I was able to compfete the operation The prostate winch was 
pcar-shiped and weigled 3 oz was eaafly enucleated The suprapubic wound 
was eompJetelj closedonMaj 31 and on June 15 the patient went home in excellent 
health able to retain and pa«3 hts imne as well B8 he ever did On March 6 1^13 

1 e wrote to me 1 ncNcr fel* better m my life I ha\e never since had anj pam 
or in onvenience my unnarv flowf is perfect and my appetite splendid 

RESULTS OF SUPRAPUBIC PROSTATECTOMY 

In I9ll P J Frejer who hail great expenence of this operation 
reviewed the results of his first 800 cases md in 1913 he reported 236 
additional oppjations performed during 1911 and 1912 I venture to 
quote from his hst paper 

There were m connection with these 236 operations 11 deaths or 
4 66 per cent 

‘ Revnewnng briefly my expenence of this operation to the end of 1912 
comprising 1 03G cases the patients \ aried in age from 49 to 90 years with 
an avenge age of 69^ years There were amongst them 05 octogenarians 
and 11 bordering on this age vir 79 jenrs The prostates removed 
ranged from ^ to 17 oz m weight the approxunate average being 2| oz 
Though the patients were of course mamlv drawm from the British Isles 
practically every nation and race on the face of the earth are here tepre 
rented The great majority had been dependent on the catheter for 
periods ranging from a few, days to 24 years Most of them were m bad 
health and many were apparently moribund when the operation was 
undertaken Fen of them were free from one or more grave complies 
tions kidney affections resulting from backward pressure on those organs 
predominating In the larger number existence was rendered so pamful 
and miserable that they were prepared to face any risk from operation 
prov ided they could be as-^ured that in case of survival they could dispense 
w ith the catheter 

‘ In connection with these 1 036 operations there were 57 deaths 
or 5J per cent the remaining 979 cases with the exception of one case 
being completely successful In only this one case has the patient failed 
to regam the power of voluntary mictuntion and m this mstance the 
bladder was quite flaccid and seems to have been completely paralysed 
by the extreme over distension by the unne before the catheter was 
employed ^\ ith experience the mortabty has gradually dinumshed from 
about 1 0 per cent m the first 100 cases to a little ov er H per cent in 
the last 400 

The causes of death uere uremia due to chrome kidney disease 
24 , heart disease 9 shock 7 exhaustion 3 , septicsnua 3 mama 
(hereditary in one case) 2 malignant disease of the liver 2 , bronchitis, 

2 , pneumonia 1 , heat stroke 1 pulmonary embolism, 1 cerebral 
h®morthage with paralysis I , and acute pancreatitis 1 Though all 
tliese deaths ate accepted in connection with the operation m not more 
than half the number can the fetal result be attributed thereto, the 
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remaining deaths being due to disease incident to old ago and unconnected 
■udth the operation. Had the cases been selected the mortality would 
have been infinitesimal, but, as will have been gathered from the successful 
cases given in detail in my numerous papers \vhich have appeared in 
the Lancet and British Medical Journal during the last 11 years, selection 
wmuld have condemned a large proportion of them to a painful death 
after prolonged suffering instead of the complete restoration to health 
that ensued after the operation. 

“ In 190 cases the prostatic disease was complicated by the presence 
of stone in the bladder, mostly of the phosphatic variety due to cystitis. 
The operation in these cases partook, of course, of a dual character — 
prostatectomy in addition to suprapubic lithotomy. Amongst these there 
were 16 deaths (all of which have been accepted as resulting from the 
prostatectomy part of the operation), or 8-42 per cent. Amongst the 
remaining 846 cases uncomplicated with stone, there were 41 deaths, or 
4-84 per cent. , so that the mortalit}'’ amongst the former was nearly double 
that amongst the latter. 

“ One of the most satisfactory features of this operation is that the 
patients as a rule state, after the lapse of months or even years, that they 
feel from 10 to 20 years younger than before the operation. Tliis remark- 
able rejuvenescence has so much impressed me that, apart from the 
physical pain and mental depression caused by the obstmctivc symptoms, 
I am persuaded that the enlarged gland pours into the system some 
internal secretion of a toxic or deleterious nature.” 

The late Sir Peter Preyer’s experience of the operation was unrivalled, 
his dexterity great and his results so very good that the young siugcon 
is in danger of being led to believe the operation simple, easy and almost 
devoid of danger, leading almost inevitably to a complete recovery and a 
perfect functional result. 

It is my duty to warn him and to say that he will occasionally find the 
operation very difficult, and that he must be very careful to find the 
proper layer for separation, aiming not for marvellous speed but for 
perfect work. Speed will come with time and experience. The mortality 
in the hands of the average surgeon is not likely to be much below 8 per 
cent., although in the hands of experts it may be as low as 5 per cent. 
Between 1901 and 1918, 1,276 suprapubic prostatectomies were performed 
at St. Peter’s Hospital with a mortality of S-13 per cent.^ The after 
results are not always perfect, often there is a little frequency and uncer- 
tainty of micturition. 

Sometimes cystitis and occasionally a stone forms in the bladder. 
Very rarely a stricture develops. It has been said that such a thing is 
unknown but I know of several instances, all following difficult removals 
of small prostates. 

Sometimes the prostatic space is not quickly obliterated, but granu- 
lates and bleeds, and plio.sphatic deposits may form there. Such a case 
was referred to the writer, after the operating surgeon liad diagnosed 
malignant disease. The sound struck a stone, the size of a walnut and 
very'^irregular on the surface, occupying the prostatic space, whence it 
was dislodged suprapubically with considerable difficulty. The man, 
who was in great misery, made a complete recovery. Very rarely the 

‘ Sir J.Thorason-Wftlkcr. J5n7.yoitrn.S((ry. 1920, vii, 525. 
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power of the bladder or c\cn it-s capacity raa^ not be completely restored, 
especially when the operation has been too long deferred 

But when all is said the results ate unexpectedly and remarkably 
good, especially when pains are taken to acquire the peculiar skill required, 
and when patience is bestowed upcm the after treatment 

PERINEAL PROSTATECTOMl 

Operation This operation was strongly advocated and well described 
by Pronst ^ Albarran and others on the Continent warmly supported it 
In America H II houng of Baltimore and others \astly improved and 
popularised the operation It has never been v ery popular m England 
owing to the earlier knowledge of the brilliant results of the suprapubic 



Fio 3o7 Perineal prostatectomy H H \ouDga incision crossing the 
perineum 1} inches in front of anus and ending midway between the anus and 
the tuber isrbii (After H 1( loung) 

operation Of late American and Continental surgeons have been more 
frequently adoptmg the suprapubic route Morphia and scopolamme 
injected subcutaneously and followed by sacral analgesia, with novocain, 
3 per cent provides the best and safest aoaathesia Gas and oxygen is safe 
in most cases but spinal anaesthesia lowers the blood pressure too much 
The bladder and urethra having been washed out and the patient 
placed m the extreme lithotomy position with a sandbag behmd the 
sacrum, so that the permeum almost faces upwards,® the permeum and 
external genitals are thorou^y cleansed and isolated by aseptic towels 
A sound 13 passed into the prostatie urethra and held by an assistant A 
curved mcision is made crossing the middle Ime IJ inches m 
front of the anus and ending on either side half way between the anus 
and the tuberosity of the ischium The central tendmous pomt of meet 
ing of the perineal muscles is sought, and a transverse incision roade 

* Med Presi October 1001 

* H If Vbung uses a special table in wbieh tbe correct position is obtained aufo 
matioany (PraeOre of Urology 19Z6 xi 4I4J 



684 OPEFATIONS FOR DISEASES OF THE PROSTATE 




Fig. 358. Young s retractors for perineal prostatectomy. 

A has blunt ends to avoid injuring the rectum when the latter is drawn 
backwards. B is used to draw the bulb and perineal muscles forwards ; its 
prongs are on either side of the urethra. (After H. H. Young.) 














350. Young's perineal prostatectomy, Divi'cion of tlie central tendon 
just behind The bulb ; the bifid retractor helps. (After H. H. Young.) 
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througli Jt sejnratmg tbe accelerator tmnic and traiis\crsc penneal 
muscles from the sphmeter am insertion Tins step is of great importance 



Fie 360 \oung» fietincal prosUtcctomj Mcmbrnnous uirihnv ivncl at 
apex nf proaUte upon tb« sound Irostat c tractor nad) funnsrrtion ( Xfter 
!I U X ovitf! ) 

and must bo carofullj taken othemisc the rectum maj bt injured ly 
norkmg too fat backwards or the triangular ligament by working too far 
forwards The rectum and ts fibrous sheath are now cartfull> displaced 



Tio 361 loung 8 prostat tractor \ dosed B opened ns ahen inserted 
and in use (After H U \oune ] 

backwards by blunt dissection which is carried deep enough to expose 
freely the posterior surface of tbe fibrous sheath of tbe prostate The 
wound IS avell opened with retractors a wide flat bladecl one to protect 
the rectum behind and a bifid one to encircle and display the urethra m 
front The latter is opened exactly m the middle line upon the staff well 
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Fig. 362. Young’s prostatic tractor opened in tlie bladder to pull the prostate 
doTvnwards. (After H. H. Young.) 



Fig. 3G3. Young's perineal prostatectomy. Tractor in use. The rectum and 
its fascial protection drawm back to expose the prostatic sheath. (After If. H. 

Young.) 
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1 10 3&J ^ounJ« pccmc&l pmtatoitom; !■« Juto of Utml IoIjw 
tbroogb t»o parallel eapaulnr n i ont ( Viler » H lonng | 



Fw 3^ 7outig 8 per Deal prosutectomy After remor ng both lateral lobes 
the meil an lobe a poshed with the ndei finger >ato the left lateral canty 
and enocleated (blterU H \ouag) 
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nl»o\e (ho (rmnguhr lijpimcnt nnd throttgh (ho npox of (he proslafo 
(o avoid anj possible mjurj of the sphmetor itrcthrn. Tlic edges of 
the iirethrid incision ate jnckisl up and retractetl with (issue forceps 
thus dispHj ing (ho sound which H then withdrawn 

\oungs traOtor is tlien pnssfsl tbroUoh this Dponing well into the 
}>li(]der its Wades are openetl out Traction is then made nith the 
Llsdcs of (he instrument directcfl latemll^ aiiovc the latcraf lobes of the 
I restate (see Fig 't02) These nnd aimihr tractors are of great value in 
bringing the prostate downwanU and backwanfs well into view Care 
must he taken espcciallj towanls the end of the enucleation not to 
exercise too much force with tractors lest the 
Hades tear through the thin vesical mucosa and 
1 ring awa} the uixthn nnd vc«ical outlet * Wion 
the shmv postenor suffice of the prostntic sheath 
IS di«pla)etl two Inteml incisions are made through 
it, so as to expose the true capsule within (h ig 301) 

Young * usetl these literal incisions 2 cm nj art 
in onlcr to avoid injuring the ejaculvtorv ducts 
which run between tht two meision? * He still 
thinks tht> are the be?t as a rule Ijcinp follow (sl 
b} more npid closure of the viound and shghth 
greate; pr^eerention of <ex«il power He some 
times uses a single oblique Kteml incision but 
this gives less room sometimes an mvertetl V 
shaped lucusion thus turning back a flip including 
the V crumontinum and floor of the urethm This 
allows the whole piwtitc to lie removed in one piece 
(Figs 30G an 1 sro) TIjo literal lobes are then 
Repimtclp enucleated with the aid of blunt dL^ 
sectors and the in lex linger Ulun freelj ecpiroted 
each lobe IS withdrawn ifnecessat) with tficaul of 
forceps The position of the tractor is then changetl 
so that one of its blades engigesand hnngsdown the srs V oun- « 

median lobe into one of the Jatenl incisions m the ” ,* Ti 

fihroussheath If this is not found to l>e practicable milllo lU of tio 
the finger ma^ be usisl instead of the tractor Dr jroiatc (\tir H 
\ oiing often remov cs the medum lobe together with ’ 

t£ie ngfit fatenffofic Sometimes o apoon tractor is neccssarj to bring 
down and cnucleite a |wduncnlitcil mlra vcsievlimddte lob"' (Fig jrs) 
Ifastoncia prescntmthebhihhritmaj' be removcil by the scoop which is 
always pass«l to seek one It maj Iw neccssarj to dilate or divile the 
vesical nock and sphincter but this isnotharmfuliftheurtthral sphincter 
or compressor uretUrm isnotdamageil kounghas thusremoveda bteme 
mea‘qirjng2J inches m diameter Ilcfrequcntly stitchesiip thcdividcd 
sphincter All bleeding points arc carclullj tied nnd the anterior wall 
of the rectum is cxaimnwl nnd carefully protected by sewing the 
scparate<l edges of the lev a tores am event with continuous catgut 

A Davis rubber bag is inserted to prevent haimorrhage to hnng dovm 

’ tVatiiWj A!”! of Sury JOOi zxxix 853 

* Jovm Amtr ihd Aikk October S4 1903 

* ’Nicolloccosioci&lly lucd limiUrincisiom ZiaMrl April 14 1894 
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Fig. 369. Young’s perineal prostatectomy. Single oblique incision avoiding 
the ejaculatory ducts. (After H. H. Young.) 



Fig. 370. Perineal prostatectomy. Davis perineal luemostatie bag and drain 
in place. Filling tube clamped, traction tapes hold by forceps ; a pad of 
gaurc is inserted betueen the forceps and the perineum. (After H. II. Young.) 

the vesical rmicoiis membrane into the correct po.sition and to drain the 
bladder. Young ^ spcak.s very highly of the Davis bag, which has added 
much to the safety and simplicity of the after-treatment and makes it 
unnecessary to use any gauze packing. The wound i.s closed around the 
* Practice oj Uroto/jij, 1920, ii, IIG. 
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tubes and tape holding the bag m position The bag is filled by injecting 
50 or 60 c c of water into it, and itisdraim down into the proper position 
by means of the tape attached The tube is closed by a clip and the tape 
IS clamped over a pad ontside the wonnd, to keep it m position The laige 
rubber tube drains the bladder and ja used for irrigation 

If there !» no bleeding after siv hours, Young allows the bag to recede 
into the bladder , if no bleeding ensues mthin the next few hours some 
of the water is let out of the bag If all goes well tbe bag is emptied and 
renio\ed next day The perineal wound is kept scrupulously clean and 
irrigated wth a weak antiseptic solution when the dressings are changed 
and after defsccation vesical irrigations are rarely required 

Dr Young maintains that it is quite possible to remo\ e all the prostate 
in segments without damaging the ejaculatory ducts and 80 per cent 
of his patients have preserved or regained their sexual power * This, 
although immaterial in most cases, may be of great importance in some 
especially m comparatively yonng men of between 40 and 50 Epididy 
mitis is said to be fat less common when the ejaculatory ducts are not 
dmded , when their open ends ate left in the deep wound, septic mflam 
mation may travel along them to the epididymis 

Causes o! Death alter Operabons for Enlargement of tbe Prostate. 
(1) Ur'emia is by far the commonest, (2) shock, (3) basmorrhage, 
(4) cardno failure (5) ascemling suppuratne nephritis, (6) pelvic 
cellulitis, pulmonary complications, pneumonia or bronchitis , (7) mama 
and other forms of insanity , (8) pulmonary embolism 

PRIMARY MALIGNANT DISEASE OF THE PROSTATE 
This 18 a comparatively rare cause of enla^ement of the prostate, 
although it IS not so imcommon as is generally believed and for this 
reason it is important to examine thoroughly all prostates which ate 
removed for supposed adenomatous enlargement Carcinoma is by fat 
the commonest malignant growth and Holmes Green estimates that from 
5 to 10 per cent of the senile prostatjc enlargements are carcinomatous 
Freyer * states that 13 4 per cent of his 1276 cases of enlargement were 
malignant, only one of these was sarcomatous R H J Swan,* adding 
28 of his own cases to those of H 'WadeandSirJ Thomson Walker, found 
that 34, or 12 9 per cent , of 262 prostates, supposed to be benign before 
removal, proved to be carcinomatous on mictoscopic section ^ITiencvcr 
there is any difficulty in emicleatmgthc prostate, or any part of it is found 
to be unusually tough, firm, fnable or locally adherent, carcinoma should 
be suspected It is, however, probable that some pathologists have 
accept^ insufficient evidence of malignant changes m the adenomatous 
prostate Carcmonia occurs m men who are well adv nneed m years The 
average age of 19 cases which were collected by Holmes Green was 68 
years,* and of 100 cases collectwl by Kaufmann all were, over 40, and 68 
per cent were between 60 and 70 years of age * Sarcoma is much less 
common and occurs in younger subjects 

• vln« o/Surg , 1005, all, MO.aud Pwcliteo/ tTrofjjy, lliC u 441 

* Lanctl, De«mber 13 1313 

• lancei lW3,ji.071 

* A iir 1 ort Jiett Journ , October 24, 1dm 

‘ Ilftwlej, inn o/Stirg , ItKM xxxix, 893 
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The carcinomatous prostate differs from the adenomatous in hehvg 
nearly always much harder, far more fixed and nodular upon the surface. 
It also gives rise to much more pain in the perineum, penis, sciatic region, 
and rectum. Bleeding is also more common and occurs more frequently 
apart from retention and instrumentation. Later on the iliac and groin 
glands may be enlarged, the rectal wall invaded and metastases may 
become evident, especially in the bones. These may appear when the 
primary growth is comparatively small and removable, so that it is 
important to examine for them. 

Operations. (a) Suprapubic Prostatectomy, Enucleation by this 
route has been performed in many cases of early and generally unsus- 
pected malignant disease. Fortunately many of these patients have lived 
for years without recurrence. In late cases the removal is incomplete and 
unsatisfactory, being followed by recurrence and death within a year or 
two, often after the return of obstruction demanding permanent supra- 
pubic drainage. No surgeon would advocate this method for the removal 
of definite and hard carcinoma of the prostate : the attempt to remove an 
adherent prostatic carcinoma in this way is meddlesome surgery and is to 
be heartily condemned. 

(h) Perineal Prostatectomy. Since Billroth’s original case of perineal 
extirpation in 1859 many attemjJts have been made to perform radical 



Fig. 371. Younc’s operation forcxcFion of carcinom.itoiisprostnlc. Sagittal ‘•ec- 
tion showing the e\posure ; the dotted lines indicate the parts remoaed. 

(After H. H. Young.) 


ope^tib^ for malignant disease of the prostate, but most of the attemptfl 
ha've been made far too late, so that many' have considered operative inter- 
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Fto 37' Excum ot camnomatous prostate The dotted Iwe sbo s the site 
of incuwn I m b love the ureteral orifices The prostate has been draun 
dowTivards and turned backirards (After |{ H \oung) 



Fto 373 Etcisiwi of csrviDoiDstoos prostate The eemmal vesicles and VMa 
ari. aepsratcd and diiided (After H H Young ) 
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ference unjustifiable. H. H. Young placed the radical opeiation iijmii 
a sound foundation and says that his residts •' have been reinarkaWy 
satisfactory.'’ Fourteen out of twenty cases were alive and apparently 
free of recurrence three years after operation. ^ If the diagnosis is made 
soon, before the disease has invaded the bladder or urethra and in the 
absence of any signs of dissemination, the growth may be explored through 
the perineum and, if possible, removed with its fibrous sheath. The 
urethra is divided above the compressor urethrae and the bladder neck 



Fig. 374. Excision of carcinomatous piostatc : anastomosis of flic bladder iiitli 
the membranous urethra begun. (After If. H. Young.) 

above the growth and below the ureteric openings. After the urethra 
has been divided the prostate is separated by blunt dissection from the 
fascia in front of it which separates it from the important ve.'^sels and 
nerves in the space of Retzius wliicli supjily the compressor urethra) ; 
if these are saved, urinary control is preserved and hicmorrhnge is avoided. 
The bladder is then opened from the front, so that the ureteral orifices can 
be seen and avoided when the incision is carried through the posterior 
wall of the bladder. The seminal vesicles are removed with the prostate 
in one jiiecc, and the neck of the bladder is parti}' closed by catgut 
sutures ; the small opening left is sewn to the membranous urethra and a 
catheter is tied in for ten days. The perineal wound is drained. 

> Johns // 0 />inis Bull., 1003, xvi,303-321 ; Ami. u/.S'iirp., 1909. .xlix, 1144-123:1; ni»I 
Practice of Urology, 1020, li, 470. 

= Practice of Urology, i, 054. 
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G V\ alker ' w ith an expenence of two cases, ad\ ocates the separation 
of tlie pubic symphisis to nlion the adequate exposure and removal of 
tlie carcinomatous prostate He first opens the bladder above the pubis 
to confirm the dngnosLS and to find out i£ the growth is removable , he 
then divides the cartilage and ligaments joining the pubes «ind removes 
the prostate and its sheath, aa described above joining the membranous 
urethra to the posterior angle of the vcaical wound which be closes after 
introducing a urethral catheter He also drams the bladder above the 



Flo 375 Exemon ot c&rcinoma(«us prostate Anaatontotis of the bladder to 
the metnbrafious urethra and closure of the veeKsi wound (After H H 
ioung ) 

pubia and wires the bones together He keeps the patient at teat m a 
Bradford frame and supports the pelvis later by a binder Both patients 
survived the operation but one developed a recurrence some months 
later 

(c) In late cases, either no operation is indicated or palhative supra 
pubic cyitostomy may become necessary for retention of urine or for the 
relief of cystitis and hffmotrhvge with painful frequent micturition when 
,8 i-iih&teF !s to toroitoio 

PHOSTATIC ABSCESS 

Prostatic abscess may be either acute chronic tuberculous, gonor 
rhccal, septic or pyaimic Tnbtrculous abscess often occurs in the course 
of tuberculous disease of other parts of the genito urinary tract Acute 
abscc'^ generally gives rise to hi^ temperature often with rigors, and, as 
a rule, a great deal of attaining and diffinilty in passing water, with acute 
retention ’sometimes, pain in the permeum and rectal tenesmus, occa 
sionallj there ate no local signs but <hiIj high fev er mth rigora 

Treatment An acute abscess often opens spontaneously into the 
urethra or it may be perforated by the catheter which is introiluccd for 
‘ Ann o/Surg 19*3 lxxvui,705 
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retention of tlie urine. In otlier cases it opens into tlic rectum, but in 
some it burrows back into the ischio-rectal fossa and issues by tbe side of 
the anus. The perineal route is the best to choose for opening and drain- 
ing the abscess and should be adopted, if possible, before the pus lias 
burrowed about or has given rise to pyaemia. The abscess drains but 
poorly along the urethra, and its discharge in this direction may be 
followed in some cases by cystitis, urethritis or troublesome urinary 
fistulae. When the abscess has burst into the rectimi it generally drains 
well, but sometimes the opening closes or narrows and has to be dilated 
under an anaesthetic. 

Operation. The patient is placed in a lithotomy position, and a 
curved incision, vdth the convexity forwards, is made as for perineal 
prostatectomy ; the central point of the perineum is thus exposed and 
divided. Half this incision suffices when the abscess is unilateral. The 
levatores ani and rectum are separated by the finger and displaced back- 
wards ; the sheath of the prostate is exposed and incised on its posterior 
surface and the points of dressing forceps inserted and separated, thus 
opening the abscess, after Hilton’s method. If the forceps are with- 
drawn directly the abscess is opened there is no fear of causing urethral 
fistula, but occasionally the abscess has already opened into the urethra. 
Drainage is necessary for some days. 

PROSTATIC CALCULI 

These must be distinguished from calculi descending from the bladder 
into the prostatic nrethra and not uncommonly lodged there for some 
time. True prostatic calculi commence in the ducts of the prostate, 
which are often somewhat dilated and sacculated. They arc rare and arc 
generally formd in men over middle age who have some obstruction in the 
urethra, which has caused dilatation and inflammation of the prostatic 
ducts. The calculi are generally small, but may sometimes be of con- 
siderable size. There may be hrmdxeds of mimite calculi in the prostate, 
some of them being polygonal with sharp angles. They are generally 
brown and sometimes almost black in colonr. They often give rise to 
considerable enlargement of the prostate with some obstruction to the 
flow of urine from the bladder, pain and sometimes ha}maturia. Occa- 
sionally calculi form in saccidi opening directly into the prostatic urethra, 
or one may lodge in the anterior urethra and cause retention of urine. Pro- 
static arc apt to be mistaken for vesical calculi, and some of them may be 
pushed back into the bladder by the introduction of an instrument along 
the urethra. As a catheter, and especially a sound, is passed into the 
bladder, the calculi are felt before the instrument slips into the bladder. 
X-ray examinations are somewhat difficult, but they have often demon- 
strated a multitude of small calculi in the prostate. Cysloscopic examina- 
tion excludes a stone in the bladder and may reveal enlargement of the 
prostate. 

Operation. A calculus lodged in the prostatic urethra is best removed 
by median perineal section, and true irrostatic calculi have also been 
removed through a median perineal section (p. G36), finger and forceps 
being introduced ijito the prostatic urethra for the removal of the stones ; 
but some of them may be left behind, so that recurrence is not uncommon. 
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Iq some cases the iiiethra has not been opened, but the stones ha\ e been 
removed through the posterior surface of the prostate, and this is a better 
plan for true prostatic calculi. 13 ib is done vnth the aid of Young’s 
prostatic tractor used as in petmeal prostatectomy In some cases 
suprapubic or perineal prostatectomy la indicated, and it certainly has 
the great advantage of removing the factory and also overcoming the 
urethral obstruction and the associated cystitis 

Dr M , aged 7C>, tad been remarkably healthy except that he had renal colic 
N\hen qmte a young man, and passed eevetal stones He also had a stone crushed 
In Sir Heim Thomson fifty tlmee years ago He had passed Beveral small atones 
eince then, and had had. renal colic on both aides Dunng the last year he had been 
gettme up about six times every night and having pain and frequency of micturition 
during the daytime as nell Danng the last few months Dr Jilackem had been 
looking after him for cystitis, bleeding, occasional retention, pain in the glans and 
penneum. and some distension o! the abdomen He had found it impossible to pass 
a catheter, but a week ago, when urgent signs of retention came on. he was able to 
pass a sound, and felt a stone winch he most have dislodged from the urethra, for 
the patient was very much better after it and pissed tuo stones, and it was thought 
that an operation, which had been advised, would prove unnecesaarj However, 
the symptoms returned during the week and the patient was a great deal worse and 
hid very foul unoe No catheter couM be passed I saw him on March 1, 1913 
He had to pass water about every half an hour, and slept very httle The bowels 
were also opened at the same time He was verv miserable, havuig to use morphia 
auppositones to get an} relief I found the bladder distended, passed a catheter 
and withdrew 33 ot of unne, leaviDg some in the bladder Danng the passage of 
the Coud^ catheter I felt it passing over several stones I ordered bun some 
Acid Sod Fbos gr xv 

Uiotropioe gr x 

Tine ^Ibd gt XX 

He slept for several hours continuously dunog the lught, sod on the Snd he was 
rersor^ to a norsuig home 1 washed hts bladder out with bicyaziide of mercur} 
t-shq, artd left 0 oz of water in afterwards 

Operohw t>n ilarch 3, 1913, <rt *) a jj The bladder was opened above the pubes 
and was found to be very large and fasciculated, but it contained no stones The 
prewtate was enlarged, being about three times its natural size It was \ery bard 
and fnll of stones On passing the finger down into the prostatic urethra these 
could be felt. The^ were bard, angular and projected into the urethra 1 scraped 
through the mucous membrane at the back of the urethra, thus enlajgiog the vesical 
onfice, and dislodged about half a dozen large atones into the bladder There were 
a great many more to be felt in the prostatic tissue, which I therefore enucleated 
in the usual way with tn o left fingers in the bladder and two gloved right fingers m 
the rectum With difficulty I diskxJged the prostatic stones into the bladder, 
removed the gfove and proceeded to remove eAcstonrafirom fie cavity oft Ae bihdder 
This proved to be very difficult as there were so many httle stones scattered about. 

1 washed out the bladder and a good many of them came out into the wound A 
gauze roll was then passed into the bladder and many other stones cime out with 
the gauze WTien the bladder was quite clean a large rubber tube was inserted 
The contracted bladder gnpped it firmly The patient did well. He passed some 
water m the natural way on the eighth day 
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OPERATIONS ON THE URETHRA AND PENIS 

RUPTURED URETHRA 

In a few cases the surgeon may succeed in passing a catheter into the 
bladder, and he is most likely to do so by keeping the point along the 
roof of the urethra, for this is the part wliich most frequently escapes 
injury. When there is little or no bruising it is enough to seeme a catheter 
in position to drain the bladder for about a week, but if any sign of urinary 
extravasation develop a free median incision must be made into the 
inflamed tissues without delay. If the instrument enter the bladder in a 
case where there has been much bruising ^ of the jjerineum and extravasa- 
tion of blood, a median incision shonld still be made to allow of relief of 
tension and escape of breaking doAvn clots, and so give good drainage. If 
this is not done, the probability is great that a little later, owing to 
damage of soft parts, tension of blood clot and a little escape of urine by 
the side of the catheter, this step will be required at a time when, from the 
presence of septic fever and the condition of the extravasated blood and 
urine, the occasion is less favourable.^ Again, though a catheter can be 
passed at the time, it by no means folloAvs that when, owing to it being 
plugged or for some other reason, it requires removal in a few clays, a 
fresh one can be inserted. An incision will then have to be made and, ns 
already stated, under conditions less favourable.^ 

When, as is usually the case, a catheter cannot be passed into the 
bladder, the patient is placed in the lithotomy position and, the parts 
haAong been shaved and cleansed, a Ko. 10 gum elastic catheter with 
stilette is passed as far as it will go, i.e. to the site of the rupture, and held 
by an assistant. 

The surgeon, sitting facing the perineum, makes a median perineal 
incision or, if the rupture is far back, a transverse or curved one for better 
exposure ; the wound is gradually deepened. 

With the finger clots are now turned out, and, retractors being in- 
serted, the Avound is sponged out thoroughly. A good deal of bleeding 
may take place from some Avounded A’^essel, hitherto closed by e.xtravasatcd 
blood, or from the crus penis, detached on one side by the violence AA'hich 
ruptured the urethra, especially if there be a fractured pchds. This 
hajmorrhage Avill yield to firm pressure or to forci-pressurc. The anterior 

’ Complete rupture of the urethr.-i may eo-cxist with a mere contusion of the peiineum, 
espeeially if much tenclerncss is present. 

- Kaufmann (A’on Bergmaim’s «/ Prarliral Surgcri/), out of -(4 cases, foiitul 

tliat the catheter luul to he removeil in 22, for extravasation IiacI occurred in I’erincal 
ahscc'S iiad developed in !), and extensive .sloughing in 10 ; five of the patients died from 
these complications. _ _ 

’ Mr. Hutherford {GUingow Ilospit'il litporl^) advised suprapubic puncture in addition 
to an}' other procedure and described three eases in which he adopted this plan uith 
advantage. 
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end of the uretftr.i i» no^t readily found by the end of the catheter, whicli 
projects through it When only the floor of the urethra is dnided the 
bruised edges arc pared and brought together « ith catgut sutures When 
the urethra is completely dividM the flndmg of the deeper or \esical 
end, often difficult, «iU be facilitated by careful sponging and a head- 
light, pressure above the pubes and the use of fine probes or straight 
gum elastic catheters The end is often indicated by adherent clot or 
bleeding point , at other times it resembles a partly trusted artery ^ 

If it be found, the catheter in the antenor urethra is passed on mto the 
bladder, guided by a finger m the wound, a Broctie's probe or a Teale’s 
gorget (Fig 378) If this be found impracticable, a catheter should be 
pissed into the bhdder from the uound One of these methods should 
always be made use of, if jiossible, as it enables the patient to he kept dry 
by tubing attached to the catheter 

But if no catheter can be got mto the bladder, either through the penm 
or from the wound, the surgeon need not worry himself os long os a free 
exit has been gn cn for the urine and ertravasated blood In these cases 
it is not unusual for the bladder to become somewhat distended during 
the first two or three days, owing to the urine not escaping with sufficient 
freedom, or to the closure of the vesical end of the urethra from swelling 
after the injury and the manipulations to find it, or from the patient, if a 
child, ahrinkmg from passing his w'ater This difficulty will usually he 
met by hot flannels frequently applied to the abdomen and a few doses of 
laudanum, but if it be evident that the urmc does not escape with suffi- 
cient freedom the surgeon must again eTsminc the w ound n ith the aid of 
an cna'sthctic, clean out any fresh clots and again Cry to find Che vesical 
end of the urethra, aided now, perhaps, by a lietter light 

If this fail, suprapubic tapping, aspiration or, if the patient s condition 
be good, mailing a small suprapubic oponins mto the bladder and thence 
passing a short cun’cd staff into the perineum and so finding tlie icsicnl 
end of the urethra, must be resorted to 

Suture of the Urethra. It is always advisable, if possible to draw the 
ends of the urethra together on the catheter with a fine curved need’s 
and catgut sutures But this is often difficult, and sometimes iniposaibl ’ 
Interrupted catgut sutures are used first on the roof of the urethra as 
the latter is drawn aside on the catheter Then the sides and floct 
are sewn A soft rubber catheter is used and this should not stretch 
tlie urethra where it is sewn "When suture is efiected, it does not abolish 
the need of subsequent regular use of catheters, and the perineal woun 1 
must be dnimed for a few days in any case, however well the surgeon may 
have been able to sew the urethra Accurate suture diminishes the risk of 
stricture, but m any case the nsk of this roust be remembered and a 
bougie passed regularly as long as there is indication of narrowing of the 
urethra 


OPERATIONS FOR STRICTURE 

The majority of strictures of the urethra are be'st treated by gradual 
dilatation with catheters of incieasmg size tied m, but m some cases 
either external or internal urethrotomy has to be adopted 

* The farther back the tear, the greater, of coarse, the difficulty in finding the urethra 
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EXTERNAL URETHROTOMY 

This operation includes the diifcrent forms of perineal section with or 
without a giude, viz. Syme’s, 'WTieelhouse’s and Code’s operations. 

Indications. This operation is reconimended when dilatation and 
internal urethrotomy are inapplicable or ineffective. 

(1) Impermeable stricture. 

(2) Strictures which do not yield to dilatation, or rather continue to 
present symptoms after being dilated or divided— in other words, con- 
tractile, multiple, tubular, irritable and resilient strictiues in which 
dilatation is accompanied with much pain, or w'hich rapidly recur. These 
are usually cases of false passages at the side of the real stricture, the 
instrmnent having been forced through the urethral wall just in front 
of the constriction and then back again into the dilated urethra behind. 

(3) Traumatic constrictions are sometimes very intractable and are 
often best treated by external urethrotomy. 

(4) Cases in which rigors and constitutional distrubances follow any 
attempt at dilatation. 

(5) I^Tien fistulas, abscesses, extravasation, cystitis or stone in the 
methra complicate the stricture, it is best to use this operation. 

'N’iTieelhouse’s operation is far more often employed than that of 
Syme, for it is more generally applicable to all kinds of strictures, whereas 
Syme’s operation needs a permeable stricture for its performance. 
Cock’s operation is the most suitable for bad cases with acute retention, 
extravasation or multiple fistulas and diseased kidneys. 

Syme’s External Urethrotomy. Here the stricture is divided on a 
fine staff {vide infra) passed through it. 

Operation. The patient, having been prepared for the operation, is ' 
anaesthetised, and the surgeon introduces a Symo’s staff. This has a 
narrow terminal portion which passes through the stricture, a shoulder 
which rests upon the face of the stricture, and a wider, stouter part above 
the shoulder to make the instrument easier to find in the perineum. The 
patient being placed in a good light, in lithotomy position, and the parts 
cleansed and shaved, the siugeon makes an incision exactly in the median 
line down upon the staff, exposing the wdder portion above the shoulder. 
^ATien the siugeon is certain that this is laid bare, he runs the knife 
forwards along the groove, so as to divide the stricture completely. The 
staff is now withdrawn, and a No. 10 gum-elastic catheter should be passed 
from the meatus into the bladder, guided by a finger in the wound or hy 
a grooved director passed from the perineum. 

The catheter should be kept in for a w(;ek or ten days if po.ssiblc and 
only changed if it gets blocked. An attempt to flush the catheter with 
boracic lotion is often successful. Acid sodium phosphate and urotropine 
arc administered to keep the urine sweet find acid, and if necessary the 
bladder is washed out daily with boracic lotion. 

Wheelhouse’s External Urethrotomy. Ifere the stricture is first fouiul 
by a staff passed down to it, and then divided on a fine probe-pointed 
director passed through it. 

Mr. Wheelhouse ^ recommended his method as having “ the advantage 
of greatly increased precision. It renders an operation, confe.sscdly 

' Brit. Merl. Jottm., June 24, 1870. 
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hitherto one of the most difficult m surgery a comparatively easy one 
and one which in my hands and m those of my colleagues has given 
results infinitely more fa\onfaMe than we had ever seen before its 
introduction 

Operation The patient is placed m lithotomy position with the 
* pelvis a little elevated so as to p«init the light to fall well upon it 

" ' 

Fc 3 6 tlTiwUioa^c* staff 

The staff ^ (Fig 376) is to be introduced with the groov e looking toward 
the surface and brought gently into contact with the stneture It 
should not be pressed much against the ‘itncture for fear of tearmg 
the tissues of the urethra and causing it to leaie the canal which would 
mar the whole after proceedings uhich depend upon the urethra 
being opened o g-i arter of on t> ch t« frotU of the strict ire ttTulst 
an assistant bolls the staff m 
this position an incision is made 
mto the perineum extending from 
opposite the point of reflection of 
the superficial fascia to the outer 
edge of the sphincter am The 
tissues of the penacum are to be 
steadily divided until the urethra 
13 reached This is now to be 
opened m the ijrocn e of the staff 
noi upon its point «o as certamJy 
to secure a quarter of an mch of 
healthy tuba immediately m front 
of the stricture As soon as the 
urethra is opened and the groove 
in the staff fully exposed the 
edges of the healthy urethra are 
to be seized on each «iide with 
straight bladed nibbed forceps and 
held apart The staff is then to 
gerrC^ wrCitfntwn tcatri tlfie 
button point appears in the 
wound It IS then to be turned 
round eo that the groove may 
look to the pubes and the hot 
tom may be hooked on to the 
upper angle of the opened \trethi^ which is then held stretched open at 
three points thus (Fig 3i7) and the operator looks into it immediately 
in front of the stricture hile thus held open a probe pointed director * 

IS inserted into the urethra and the operator if he cannot see the opening 

This »8 fully etooved through the greater part but not through the -whole o{ ts 
extent the laat bau inch of the groove be stopped and terminating in a round 
button I be end 

’ Or a common hluct-pointed probe may be used Ocesa onally a bougie CNo Sor3) 



Pio 3T1 heclhouse 8 operot on Tho 
re hnt has been opened n front of the 
str cturc and the Utter d v ded 
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of tlie stricture, 'whicli is often possible, generolly succeeds in very quickly 
finding it, and passes the point onwards through the stricture towards the 
bladder. The stricture is sometimes hidden amongst a crop of granula- 



tions or warty growths, in the midst of which the probe-point easilj" finds 
the true passage. The director having been passed into the bladder 
(its entrance into which is clearly demonstrated by the freedom of its 
movements), its groove is turned dovmw'ards, the whole length of the 

stricture is carefully and deli- 
berately divided on its under- 
surface, and the j^assage is thus 
cleared. The director is still held 
in the same position, and a 
straight probe-pointed bistoury 
is run along the groove to ensure 
complete division of all bands or 
other obstructions. These having 
been thoroughly cleared, the old 
difficult}'^ of directing the point 
of a catheter through the di\dded 
stricture and onwards into the 
bladder is to be overcome. To 
effect this, the point of a probe- 
gorget (Fig. 378) is introduced 
into the groove in the director, 
and, guided by it, is passed 
onwards into the bladder dilating 
the divided stricture and form- 
ing a metallic floor, along which 
the point of the catheter cannot 
fail to pass securely into the 
bladder. The entry of the gorget 
into the latter viscus is signalised 
by an immediate gush of urine 
along it. A silver catheter ^ (No. 10 or 11) is now passed from the 
meatus down into the wound, is made to pass once or twice through 
the divided urethra, where it can be seen in the wound, to render 
certain the fact that no ob.structing bands have been left undivided, 
and is then, guided by the probe-gorget, passed easily and certainly 
along the posterior part of the urethra into the bladder (Fig. 379). 

' .\ soft entheter bettor nml f,afor to tic in. 



Fio .370. Wlicelhousc’s operation. The 
probe Rorget is used to guide the catheter 
into the bladder. 
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The gorget is now withdrawn and the catheter fastened m the urethra ” 
The latter is left in for ten days and, to prevent recontraction, it is passed 
again from time to time after the wound has soundly healed 

This wiH he found a most cffectaal operation, but m many cases the 
hittmg off of the mouth of the stricture is a leas simple matter than would 
be gathered from Mr MTieelbouse’s account This is especially the case 
w hen the parts arc engo^d and 8oftciie<l, as the free oozing which is met 
with under tiiese conditions may be most difficult to arrest c\en with 
firmly applied sponges on holders, the slightest tnckling of blood being 
sufficient to ohseiire the orifice of the stneture A false passage at the 
site of the stricture may complicate matters aery much and a stricture 



1^0 3S0 Cock a oporalion for *ctite rttonlion of ^jrmo due to impcrmwiblo 
tincture of tUc orethra The dwtcn<lc<l urethra ij ^poned at the apex of the 
prostate. vr«U behind the tincture nnd behind the lomprcssor urcthnr 

m the penile portion of the urethra may prevent the passage of the staff 
altogether A good light, gentleness and patience are at all times requisite 
^cision ol Stnetoe. Occasionally a firm, annular, nodular or trau 
matic stricture may be excised after Koaig’s method the urethral ends 
being sutured as for niptured urethra In other cases a good deal of 
periurethral scar tissue may be dissected away, with the object of lessening 
the chance of recurrence of the stnctuie (Jrafting operations for the 
reconstruction of the urethra after more extensive resections or traumatic 
destruction hav e not been attended with encouraging success 

Cock’s External TTrethrotomy. This quickly and safely opens the 
distended urethra behind the stneture and Vithout a guide (Fig 380) 
The following, m the words of its deviser, arc the itdwmoges of this 
operation, so well known to Guy’s men,^ “The bladder is reached 
without any unnecessary mutilation of the p^rmeum The conunumca 
tion IS effected in neatly a straight Ime from the exterior to the cavity 
* Ouy a Ho«p*tat Beporta, 186Q, xii, 267 
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of the \’iscus, so that the cannula, which is inserted and retained, can 
be removed whenever necessary and can be easily replaced. The functions 
of the entire urethra are suspended and may be kept in abeyance for an 
unlimited period. The mine no longer finds its way abnormally through 
the stricture and sinuses of the perineum. The tissues are no longer 
subjected to constant irritation from infiltration. The constitutional 
sjnnptoms are relieved, and time and opportimity are given for the 
removal by absorption of those 'adventitious products which obstructed 
the urethra, indurated the perinerun and rendered the mtroduction of 
an instrument impossible. The pressure on the Iddneys is removed and, 
if expedient, the bladder may be readily washed out, until its lining 
membrane assumes a healthy character. The strictmed and damaged 
portion of the urethra, being no longer subjected to the constant pressure 
of urine from behind, may probably so far recover itself as to allow of 
restoration by the ordinary means of dilatation ; or, should the canal 
have become permanently obliterated, the patient still retains the means 
of emptying his bladder through the artificial opening without difficulty 
or distress, and at ver}^ moderate inconvenience to himself.” 

The following are ihe cases to which the operation is well suited : where 
the stricture has existed for a number of years ; where the urethra has 
become permanently obstructed or destroyed by the constant pressure 
of urine from behind and by reiterated attempts, generally fruitless, to 
introduce an instrument ; where extravasation into the perineum has 
again and again taken place, causing repeated abscesses and their conse- 
quences, the formation of urinary sinuses and fistula), until the normal 
textures of the perineum become obliterated and are replaced by an 
indurated, gristly structure ; where the bladder has become thickened 
and contracted by the constant action of its muscular coat until little or 
no cavity is left ; and vffiere the mine is constantly distillmg by drops 
either through the urethra or through one or several fistulous openings, 
which dot the surface of the perineum, penetrate through the indurated 
scrotum and even find their way to the nates below and the region of the 
pubes above. If imrelieved, these cases invariably terminate fatally. 
Fortunately they are uncommon ut the present day. Cases of stricture 
with acute retention and extravasation of urine are very quickly and easily 
relieved by the operation, for the urethra is distended behind the strictuic. 

The keystone of the whole proceeding is the fact that, “however com- 
2 )licated may be the derangement of the perineum and however exten- 
sive the obstruction of the urethra, one portion of the canal behind the 
stricture is always healthy, often dilated and accessible to the knife of (he 
surgeon. I mean that portion of the urethra which emerges from the apc.x 
of the prostate — a part which is never the subject of stricture, and whose 
exact anatomical position may be brought under the recognition of the 
finger of the operator.” 

Operation. The patient is to be jdaced in the usual position for 
lithotomy ; and it is of the utrao.st importance that the body and j^clvis 
should be straiglit, so that the median line may be accuratelv preserved. 
The left forefinger of the operator is then introduced into the rectum, 
the bearings of the prostate are next examined and ascertained, and the 
tip of the finger is lodged at the apex of the gland. Tlie knife ^ is then 
’ Cock’s knife is double-edged. 
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plungwl steadily, but boldly, into the median line of the perineum and 
carried on m a direction towards the tip of the left forefinger, which bes 
in the rectum At the same time, by an upward and downward mo\e- 
ment, the vertical incision may be earned m the median Ime to any extent 
that IS considered desirable The lower extremity of the wound should 
come to Within half an mch of the anus 

“ The kmfe should never bo withdrawn m its progress towards the 
apex of the prostate, but its onward course must be steadily raamtaineci 
imtil its pomt can be felt in close proxumty to the tip of the left fore- 
finger IThen the operator has fuUy assart himself as to the relative 
positions of his finger, the apex of the prostate and the point of his knife, 
the latter is to bo advanced with a section somewhat obbquely either to 
the right or the left, and it can hardly fail to pierce the urethra where the 
latter is distended and enlarged between the prostate and the stnetnre 
If, in this step of the operation, the anterior extremity of the prostate 
should be somewhat incised, it is a matter of no consequence 

** In this operation it is of the utmost importance that the kmfe be 
not removed tom the wound, and that no deviation be made from its 
ongmal direction until the object is accomplished If the knife be prema 
turcly removed, it will probably, when reinserted, make a fcesh mcision 
and complicate the desired reside It will be seen that the wound, when 
complete, represents a triangle the base being the external vertical 
incision tl^agh the perineum, n hile the apex and consequently the point 
of the kmfe, impinges on the prostate This ab'ipc of the wound iscihtatcs 
the next stop of tho operation 

** As soon as the dilated urethra is opened, as indicated by a rush of 
cscapmg urme, the kmfe is withdrawn but the left forefinger is still 
retained in the rectum The probe pointed director is earned through 
the wound and, guided by the left forefinger enters the urethra and is 
passed into the bladder A Ko 12 gum elastic catheter, straightened on 
Its stylet, is slid along the director, the stylet then removed, the catheter 
cut short and secured m position with tapes ” 

About ten days later catheters of increasing sizes are passed through 
the stricture into the bladder and tied in until the passage is well 
dilated 

After-txeatnieot After external urethrotomy there is a tendency 
for the stneture to reform , therefore it is unperati\ e to pass a bougie or 
corneal sound of smtable size at regular mtcrvals for at least a year 

Compbcations and Causes ot Failure alter External Ifrethrotom;. 
(1) Hsemorthage This may occur soon after the operation or at any time 
during the first fortnight IVhen severe the penneal wound is opened up 
and the bleedmg vessel sought and tied, with the aid of a good light and 
imgation Antiseptic gauze is packed round the perineal tube or cathe er 
draining the bladder, and firm preasnre is applied by means of a perineal 
T bandage, 

• (2) Cystitis and ascending nephritis To pIe^ent these the bladder is 
irrigated once or twice daily with a solution of oxycyamde of mercuiy 
(mSms). urmary antiseptics are given by the mouthg 

(3) Penneal fistula or sinus This may last for some weeks,, especially 
if much suppuration has preceded the operation 

(4) Recurrence of stneture 
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(5) UrEemia, broncliitis or pneumonia sometimes supervene in late and 
septic cases. 

THE TREATMENT OF STRICTURE-RETENTION 

"^^Tien the obstruction is not quite complete or the need for relief 
very urgent, a few hours’ rest in bed, opium, warm hip baths or fomenta- 
tions often allay spasm and succeed in enabling the patient to pass water 
and to empty the bladder either partially or completely. Then, if not 
before, a small soft catheter (size i to 3 silk web, or soft black) can gene- 
rally be passed and tied in. The stricture soon dilates sufficiently to allow 
the urine to pass by the side of the catheter, if the latter fails to drain. 
Once he has succeeded in passing even the smallest catheter or bougie the 
surgeon must not remove it in the hope of being able to introduce a larger 
one, for he may then find that he cannot even reinsert the original one. 
After one or two days a larger instrument can be passed if used imme- 
diately after the withdrawal of the first one. Larger instruments can be 
tied in daily, or every other day, imtil the dilatation is completed by a 
No. 14 catheter. 

The introduction of the catheter may be greatly aided by injecting a 
solution of adrenalin chloride (yooo) cocaine 2 per cent, into the 
urethra, to diminish the congestion of the mueous membrane at the stric- 
ture and to abolish tenderness of the urethra and the resulting muscular 
spasm. Distension of the urethra with warm sterile olive oil is also useful. 
The oil is kept in during the passing of the catheter by holding the meatus 
firmly around the instrument. The distension serves to remove folds of 
mucous membrane, to dilate the strictme slightly and especially to displace 
the orifice backwards, so that it lies at the ape.v of the fimnel formed by 
the urethra in front of it. Without distension of the anterior urethra the 
stricture often projects forwards perhaps eccentrically into the lumen like 
an intussusception, so that a catheter fails to enter an opening which is 
quite large enough when its position is corrected. 

Failing the introduction of a fine catheter, filiform bougies may be 
tried, and with perseverance one of these can be passed in most cases, 
with the aids mentioned above. The urethroscope may be iiseful in 
localising the orifice and also in conducting and introducing the bougie 
with the aid of sight. Sometimes a catheter can be passed upstream as 
the patient succeeds in voiding a little urine. Once a bougie has been got 
through the stricture, it may either be tied in or used as a guide for a 
“ tunnel ” or “ railway ” catheter to run along. 

A conical silver catheter can be screwed on to a suitable bougie and 
slowly made to follow the latter into the bladder without any risk of 
making a false passage. The bougie coils safely within the bladder. This 
plan is far better than attempting forcibly to dilate a stricture with a 
metal catheter without any guide. In most cases such attempts citlicr 
fail altogether or succeed only by making a false passage by the side of the 
real canal of the stricture. By keeping the point in the middle line a .skilful 
surgeon may direct his instnimcnt back again into the urethra where the 
latter is fortunately dilated behind the stricture, but although a good 
anatomist may succeed in entering the bladder and in affording immediate 
relief in this way, the method is too dangerous to be recommended for 
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general use and, moreo\ er, the ultunate results ate often poor, for the false 
passage usually recontracts and obstruction returns sooner or later Such 
false passages are sometimes misnamed resibent strictures 

In most cases irhere the patient is still comparatively young n here the 
stricture is not of long duration, where there are no urinary fistul® or a 
damaged permeum, the retention can be relieved and the cure of the 
stricture started in one of the nays mentioned above but m others all 
such attempts may fail, especnlly oivmg fo the existence of recently 
made false passages and hemorrhage from mjadicious instrumentation 

It will have been gathered from the remarks at p 507 that supra- 
pubic aspiration may be used m very urgent cases and mav be repeated 
«afely once if necessary For the large majority of cases of acute and 
complete retention due to impermeable atneture especially when the 
pitient is under 45 and a few days’ rest will ensure the passage of a 
cithetcr I behcre that suprapubic puncture of the bladder will be the 
safest and simplest operation (p 598) This will be followed m four or 
five days by the passage of a catheter, aided by an an'csthetic perhaps 
Failing this IVheelhouse’s operation may be performed with great 
advantage 

INTEHNAL URETHROTOMY 

Indications Before specifying these I would say that with regard to 
the question bctu een external and internal urethrotomy or the need of 
either it la chiefly a matter of prsonal experience In other words 
surgeons who practise usually some such operation as that of Prof Syme 
— or use Mr llTicelhousc s method — when careful ilihtation sideii by an 
amesthetic fails, n ill probably have as gooil results as those « ho resort to 
internal urethrotomj As it is a clean division of the entire, stricture 
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which is required this can be effected most readily with less practice and 
with simpler instruments by external urethrotomv but internal uiothro 
tomj has the great advantages of avoiding a uruiarj fistula except as a 
V pry rare complication and of saving much time But it must be remcin 
bcreil that afterall it isnotsonuidi thednision of thestricture whether 
from without or within, which will be curative, as the amount of persever 
anee w hich the patient shows afterwards Again at the commencement 
of mtenial urethrotomy each stricture most be dilated sufficientlj to 
admit, m the case of an lastrument cutting from before bnclcwords, a 
sound equivalent to No 2 English while m instnimenta cutting in the 
opposite direction the bulb is as la^ as No 4 or 5 This bomg so the 
cases must be few m wbich the surgeon docs not find it possible, and m 
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which the patient does not prefer, to complete the case by gradual 
dilatation. 

Amongst these few cases are — (1) Strictmres localised and annular, 
which (o) contract rapidly after dilatation, or (b) in which rigors ^per- 
sistently follow attempts at dilatation. (2) Non-dilatable strictures, 
e.ff. some traumatic ones. (3) Penile strictures. These are very elastic, 
and shrinlv quickly after dilatation, and incision of these strictures seldom 
causes serious constitutional disturbance. (4) In some cases where time 
is an object. Thus, in young subjects whose. disease has not existed long 
enough to alter the condition of the Iddneys, cutting may be admissible 
for a stricture that should be simply dilated in an older patient wlio.se 
kidneys have undergone degeneration.^ According to some, urethro- 
tomy affords a longer interval of freedom from contraction than doo.s 
any other plan of widening a stricture. (6) I’lriien a stricture interferes 
with examination or treatment for stone or enlarged prostate, internal 
urethrotomy saves time. The urethroscope may occasionally afford useful 
information which may not only enable the surgeon to decide upon internal 
urethrotomy, but also indicates the exact direction and degree of the 


Fig. .S82. Otis’s uretlirotomo. This divides the stricture from hcliind forH'nrds. 

interference that is necessary. The operation can be carried out through 
the urethroscopic tube, with the aid of direct vision in some cases. 

Contra-indications. (1) Strictures not localised and ring-like, but 
extending over a considerable surface. (2) A “ stricture ” in which the 
difficulty is mainly due to congestion, though this is scarcely a stricture 
at all. (3) Urethritis, or induration of the perineum with perineal abscess 
or fistula;. (4) Ascending nephritis, especially when the blood urea is 
too high ; here it is safer to drain the bladder freely by suprapubic or 
perineal cystotomy and to treat the stricture later. 

In sldlful hands the dangers of the operation are very small when 
aseptic precautions are carefidly observed, the mortality being about 
1-2 per cent. Consequently it has become popular, and it gives good 
results when the after-treatment is properly carried out. 

The essentials of a good Urethrotome are ; (1) a guide tlirough the 
stricture into the bladder, usually in the form of .a filiform guide-bougio 
or of a curved terminal portion of the urethrotome, sufficiently fine to 
pass through the narrowest stricture ; (2) a cutting edge which, at first 
.shielded, can be protruded by the surgeon exactly as he desires ; (3) some 
means of steadying the mobile stricture fibres as they are- divided. 

Two chief Diodes of Internal Urethrotomy. The stricture may be 
divided ; (a) from before backwards, i.c. towards the bladder ; (b) from 
behind forwards. It is generally divided from before backwards on the 
roof of the urethra, because much narrower strictures can bo divided in 
this way. blost of the urethrotomes which cut from before backwards 

* Berkeley Hill, Diet, of Siirg., ii, 727. 
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are modifications of Maisonneuve’s pattern A fine hollovr stafi bemg 
guided through the stricture by a filiform bougie, a stylet carrying a 
triangular shield or Medge is mn along the hollow stafi, this pushed 
against the stricture, senes to steady it while it is divided by a knife 
concealed m the avedge or shield Some of the simplest and best of these 
modifications are those of Teevan (Fig 381) and Thomson Walker 

Those cutting from behind forwards are modifications of Cinale’s 
urethrotome for their introduction the stricture must admit a hio 4 
bougie to allow the shielded knife to pass belund the stricture This is a 
great disad\antage (Fig 382) 

Operation After shavmg and cleansmg the parts thoroughly and 
irrigating the urethra riuth boracic lotion, the operation is earned out 
preferably under ether and oxygen atuesthesia but it can be performed 
under local aniestbesia foUowmg an mjection of morphia {J gr ) given 
half an hour before the operation Thirty to sixty minims of a 2 per cent 
solution of cocame are injected mtn the urethra and retained for five 
mmutes The filiform bougie is passed through the stricture and its 
outer end is screwed on to the staff which is well oiled and it is pushed 
on until it 13 arrested at the stricture Ihe assistant now holds the staff 
steadily by its flanges at an ahgle of 45 d^rees while the surgeon holds the 
glaos with the left baud and passes the shielded triangular loiife along 
the groove of the staff until it reaches the stricture which is divided by a 
sharp push Any other stnctuies are similarly divided as the kmfe is 
pushed on The latter is then gradually withdrawn and if any stricture 
still xemams its division is completed by tugging If necessary the process 
13 repeated 

l^rge conical steel sounds (Nos 12 to 16} are tben passed, and if at 
any pomt they are held closely, there is still some spot wbch needs 
retouchmg with the blade 

Aftei'treatment A full sized catheter is tied m for two days other 
wise there may he a good deal of pam and difficulty in urination After 
this the patient passes his water without difficulty He is kept in bed 
for a iveek and the urethra is imgated daily if urethritis develops If 
the urine is offensive the bhdder is washed out at the end of the operation 
and afterwards if neces&iry On the tenth day a large sized conical 
sound (size 13 to 15) is passed and the patient returns once a week to 
1*1^ iiEfAwaKarit AJi^ <flir .vwdw dw cuuiw isuvrw 

a fortnight, and after another six weeks only once a month if no 
difficulty IS encountered If there is no contraction at the end of a year 
the patient may be regarded as cured 

Di^cultiei and Comfhcalions (I) It may be difficult or impossible to 
pass the necessary instruments The filiform guide may break off and 
ha%e to he remo%ed from the bladder by means of a small htbotont* , 
which ^ould be used without delay 

(2) Hemorrhage, primary, reactionary, and especially secondary, may 
be troublesome and e%en dangerous Perineal pressure against the 
catheter should be tried and also the intra •% oscular injection of calcium 
chloride 1 gr m CO mmuns of water If the bleedmg contmues the 
permeum must he mcised, a hige catheter mtroduced mto the bladder 
and any bleeding vessels tied or the wound packed with antiseptic gauze 

(3) Urethral fe%er, penneal abscess, epididymitis and other septic 
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complications rarely occur when full antiseptic precautions are taken and 
the operation is reserved for suitable cases. 

(4) Suppression of urine. 

REMOVAL OF CALCULI FROM THE URETHRA 

(1) A calculus obstructing the urethra may have descended from tlic 
bladder and is often renal in origin. Impaction of a calculus from this 
soruce is not rmcommon in infants or yoimg children as well as hi adults. 
As a rule it becomes arrested in the penile urethra often just behind the, 
glans. 

(2) In older patients calculi sometimes form in the posterior part of 
the urethra behind a stricture. 

(3) Prostatic calculi also invade the urethra. 

A calculus impacted in the anterior urethra can be removed vitli 
forceps, perhaps after incising the meatus downwards . When the calculus 
is farther back and cannot be dislodged ivith forceps a longitudinal 
incision should be made direct^ over it, and the urethra sewn up with 
interrupted catgut sutures, which do not pierce the mucous membrane. 
The skin is sewn ivith interrupted sutiues, a temporary dram being left 
between the sutures to guard against extravasation. 

VTicu a calculus is impacted behhid a stricture, the latter must be 
treated at the same time. External urethrotomy is performed after 
Vdieelhouse’s method and the calculus is extracted vuth forceps. This 
may be very difficult in some cases. If there is much cystitis or indura- 
tion with fistulm or abscesses in the perineum, the bladder must be 
drained for a few days through the perineum, and when the wound is 
clean a catheter is passed through the penis into the bladder and tied in. 

Calculi in the prostatic urethra, wdien they caimot be pushed back into 
the bladder with a sound, evacuated or crushed and evacuated, are be.sf' 
removed tiirougli a median perineal incision, the urethra being opened 
on a sound and the stones removed \vith long forceps. VTieu large and 
projecting into the bladder it is safer to remove them by suprapubic 
cystotomy. 

HYPOSPADIAS 

Varieties. These are tliree, viz. ; (1) Glandular. The opening is 
merely fartlier bade than usual ; the frmmnu is absent, tlio glans broad, 
flattened, somewhat recurved, and the prepuce, often Jiood-like, always 
in a condition of partial paraphimosis. (2) Penile. Here the iiretlira 
is especially liable to open at one of the three following sites : (a) just 
behind the glans ; (b) at the middle of the penis ; (c) at the junction of 
the penis and scrotum. (3) Scrotal. Here the cleft on which the urethra 
opens may be either at the junction of the penis and scrotum or involve 
the scrotum and i)crincum, the former being cailled j)eno-scrotal and the 
latter perinco-scrotal. 

When an o])cration is under consideration, with a view of rendering 
micturition and coitus normal, the surgeon must take into due con.sidera- 
tiou : (o) the degree of the deformity; (b) whether the peni.s is fairly 
develojied : (c) whether it is much tied domi ; (i!) whether the testicles 
are present and descended ; (c) how far the patient’s condition is juade 
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imserable by rawness and ccrema due to impeded mictuntzon and bj 
impeded coitus and hov. far there are reasonable hopes of remedying 
these 

In many cases avhen there is no recurvation and the urethra opens 
freely just behind the glans penis function is not compromised and there 
IS no need to do anything beyond removing the hooded prepuce unless 
thepati°ntor his parents dcsin, to ha\e the appearance corrected When 
the mcatos is too small it is necessary to enlarge it by incision to prevent 
pam and backward pressure 

Tune ior Operation The pwts are so small and delicate that it is 
rarely wise to operate until the child is siv yeaio of age and it is often u ise 
to wait still longer but not until after puberty owing to troubles and 
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necesiaiy to dram the bladder soprapubically and to straighten the penis 
before attempting to make a new antorior urethra Unless the urme is 
di\ erted it may seriously mterfere with the healing of the flaps m some 
imnor cases a catheter dra ining the bladder through the urethra suffices 
Temporary suprapubic cystostomy b more satisfactory than permeal 
cystostomy because it diverts the unne mote certainly and completely 
it can be earned out immediately before the plastic operation on the 
urethra It is necessary however to straighten the penis and to wait 
until the wound is soundly healed before attempting the plastic operation 
A transverse incision is made on the under surface of the penis m front 
of the abnormal urethral orifice and earned deep enough to allow the 
penis to be easily straightened The glans is then sewn to the skm above 
the pubis and the pemle uound is sewn up longitudinally 

Operations for the slighter deformities will be considered first 
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(1) Beck’s Operation. This is suitable when the malijlaccd meatus is 
only a little ^\ay behind the glans. I have found it very successful in 
such cases. 

The distal part of the urethra is isolated and mobilised as shown in 
Fig. 383, so that it can be brought forwards and sutured either to the 

urethral groove on the 

^ — — - under-surface of the 

glans or the anterior 
end of a perforation 
made in the latter. 
The sldn is then sutured 
over the urethra (Fig. 
384). 

(2) Van Hook and 
Mayo’s Operation. Dr. 
C. H. Mayo ^ pulls the 
prepuce well forward, 
and fashions from it and 
from the dorsum of the 
penis (if necessary) a 
flap about one inch wide 
and two and a half 
inches long. The flap 
is loft attached at its base near the corona of the glans, and its edges are 
sewn together, so that a tube lined with skin is formed {see Fig. 385). 

A tunnel is then made with a narrow-bladed knife, which is passed 
through the glans, above the 
urethral groove, and out near 
the malplaced urethral orifice 
near the root of the penis. The 
new-formed tube is then dravTi 
through the tunnel and fixed 
vith sutures both at the glans 
and at its exit (see Fig. 386). 

The gap upon the dorsum of 
the penis is closed. About ten 
days later the base of the flap 
IS severed just in front of the 
glans, and a new meatus is thus 
formed. 

At a second operation the 
urethra is opened in the peri- 
neum, and a self -retaining 
female catheter inserted (see 
I'lg. 387) and left in for about a week The e.xtremity of the old urethra 
is mobilised and imjilanted into the open end of the new jiart, and the 
skin uound closed. As some urine often leaks into the urethra in front of 
the catheter, it is uell to pass several strands of silkworm gut or horsehair 
through the urethra and outalongside the catheter in the perineal opening. 

‘ Joum Amer. Med vlrsoc , April, 1901. 
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(3) Bactoiall’s* Operation I \eiitutc to quote Mr Bucknall’s own 
account of this operation “ The perns is drawn up over the abdomen in 
the middle line and the scrotum is drawn down m the opposite direction 
between the thighs so that the gK) 0 \e, usuallj' present in such cases, on 
the under surface of the perns the false meatus urinarius and the scrotal 
raph6 all occupy the median Ime (Fig 388) Two similar incisions are 
now made on each side of the median Ime one eighth of an mch from it 
and parallel to it Each begins on the glans penis and is continued down 
the penis imtil opposite the nnsphecd urethra at its root Each incision 
IS now prolonged on to the front of the scrotum on each side of the scrotal 
raphd and parallel to it, until the incisions on the scrotum measured from 
the level of the misplaced meatus are equal in length to those on the penis 
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measured from the same point to the point of their commencement on 
tfie glans perns iVSen x'dese mcisions are compibrea’ a meuian strip or' 
skin a quarter of an mch m width is mapped out, reaching along the 
upturned %entral surface of the penis and the front of the scrotum with 
the misplaced meatus at its centre From the extremities of the two 
mcisions boundmg this strip of skm others are now made outwards at 
right anglc'i each a quarter of an inch in length (Pig 388) In this way 
two longitudinal flaps are marked out on either side of the median strip 
of skm throughout its whole lengUi These flaps are dissected up ofi 
the sides of the penis and front of the scrotum respectively, and rolled 
outwards away from the middle Ime throughout their whole length 
(Fig 389) long strips each presenting a raw surface half an mch 

niJe, are thus produced on either aide of the median strip of skm pre 
^•lous^y referred to, which is left undisturbed The flaps are held m the 
^ lanett 1907, 11,897 
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everted position with forceps throughout tlieir whole length, and while 
in this position the penis is flexed down on to the scrotum in the middle 
line about a transverse axis passing through the misj)laccd urinary 
meatus (Fig. 389). The median strip of skin on the ventral aspect of the 
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Fio. 38!'. Bucknall’s opDtntion 
for hypospadias. 



I'lG. 300. Buckiiairh opor.xtion for hypo-ipadins. 

j)pnis and the raw areas flanking it tims come to lie on the corresponding 
median strip and raw .surfaces on the front of the scrotum. The penile 
btrij) of skin will form a roof for the new urethra and the scrotal strip 
will form its floor. The raw surface.s on each side, when juoperly sutured, 
will cohere and grow together, fixing the penis to the scrotum and closing 
in the lateral asj)ects of the new urethral tube so as to render it water- 
tight. The parts now prc-'-ent the following appearance. The penis lies 
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on the front of the scrotum m the middle line lAc a complete web perns, 
and on either side where thej come together the opposed penile and 
scrotal flaps project so as to form a flange about a quarter of an meh 
m width, which extends from the root to the tip of the perns The 
penile and scrotal flaps forming each lateral flange are now sutured 
together m a special w aj Each flange is transfixed by the needle, close 
to its free edge, and the needle is then re%ersed and passed through the 
flaps forming the flange in the opposite direction quite close to the 
attached borders of the flaps coDiposmg it In this way a senes of sutures 
are mserted at interrals of a quarter of m inch from the root of the perns 
to its tip, each miming transversely to the axis of the perns, across the 
slan surfaces of the pemie and scrotal flaps (Figs 390 and 391) In passing 
each suture through the attached base of the flap special care is taken 
that the needle almost, but not quite, takes up the edges of the strips of 
attached skin, which will form the roof and floor of the new urethra, for 
it 13 important to approximate the epithelial margins mthoufc the suture 
projecting into the nen urethral 
lumen(Fig 391) AUthesutures 
ate passed before any ate tied, 
and before tying them two 
special manceu\ies ate earned 
out (1) small rubber tubes are 
pa«sed under the sutures on the 
front and back o! each flange to 
a\ Old puckering of the skin and 
to keep up presiiurc o^'er a broad 
area between the opposed raw 
surfaces of the flaps , and (2) a 
small rubber catheter, with the 
eye cut off is passed along the 
track which ml! form the new urethra and pushed a short way down 
the previously formed urethra so as to dram o2 the urine without 
soiling the newly constructed portion A suture at the tip of the perns 
fixes the catheter in phee The ports are dressed with lead lotion every 
four hoars On the fourth day the piece of catheter is removed and 
urme is allowed to pass down the new urethral tube The sutures are 
all removed at the end of fourteen days and the parts are ready for 
the second operation m from three to four weeks if the patient's condition 
13 still favourable Otherwise the second operation can be postponed 
mdefinitely 

“ Operation* Second Stage The perns and new urethra are dissected 
up from the scrotum, lateral flaps derived from the scrotum bemg left 
attached on either side of the penis to clo'^e in the raw surface beneath it 
(Fig 390, dotted line, and Fig 392) Other flaps are formed on the 
scrotum , and by gliding them towards the middle hue the raw surface 
on the front of the scrotum ts easily closed (Figs 393 and 393) If the 
lateral flanges used to umte the penis and scrotum m the first stage are 
seen to project too freely, they can be tnmmed off either now or later to 
improve the cosmetic result " 

The late Mr Bucknall recorded three cases in detail The first two 
cases had been watched for five years and the third for two years The 
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cosmetic and functional results were as good and satisfactory in every 
■wa)’- as could be desired. All the wounds healed without delay and 
there was never any leakage or tendency to stricture. 

“ The advantages which may be claimed for this method of operating 
are as follows ; (1) That it is performed in two stages, each of which can 
be rapidly accomplished. This lessens shock and enables the operation 
being done at an early age, the ultimate plastic result being all the better 
in consequence. (2) That the sldn utilised to form the roof and floor 
of the new urethra is not dissected up or even touched, consequently it 
retains its \dtality and does not tend to slough as when flaps are used for 



Figs. 302 and 393. BuckunU’s operation for hypospadias. 

this purpose. (3) That no sutiues project into the lumen of the new 
urethra. (4) That the skin of the roof and floor of the new luethra is 
resjjectively in continuity with the roof and floor of the previously existing 
one. There is in consequence no tendency to the formation of a fistula 
or subsequent stricture at the site of the false meatus as so frequently 
happens when other methods are employed. (5) No buried sutures are 
necessary and the apposition of the broad raw surfaces afforded by the 
flaps on cither side, supported by the rubber tubes, prevents any tendency 
to leakage. 

“ The disadvantages to be cousidered are two in number : (1) that 
the operation is only applicable if the scrotum is unclcft ; and (2) that 
hair may possibly grow later on in life from the .skin of the scrotal raphe 
which is used to form the new urethral floor. The former disadvantage 
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13 minimised by the fnct that by fat the larger number of cases of hypo 
spadias are of the penile \anety, and that should the scrotum be cleft as 
well, the greatest trouble is not so much due to the defornutj as to mcon 
tincncc of urine which is incurable 

Hamilton Russell a operation^ is al<o a good one which was fully 
described in the 5th edition of this book 


EPISPADIAS 

The introductory remarks concerning hyjio’padins apply almost 
equally to this much rater deforroitj (p 710) The roof of the urethra is 
deficient or absent, the abnor 
roal opening being usuallj situ 
ated on the dorsum and close 
to the root of the poms In all 
cases of ectopia vesic® epispa 
dias 13 a part of the deficiency 
The penis is small recuri ed and 
may he in contact with the pubis 
or abdominal wall The opera 
tion first described bj Cantwell * 

13 probably the best Perineal 
cystostomy is performed after 
passing a ^ger or sound through 
the urethra mto the bladder to 
push the latter downwards to 
wards the perineum An ellip- 
tical incision 13 made including 
the abnormal urethral onfice 
and the groo\e crtcnding for 
wards from it to the tip of the 
perns This wide piece of altered 
mucous membrane is dissected 
up and its lateral edges are 
later sewn together so as to 
form a new urethra continuous 
with the old one The corpora 
ca\emosa are easily separated m this condition, and the new urethra is 
then placed between and below them and secured there by sutures 
tied on the under surface of the perns The corpora caN ernosa are sewn 
together above the urethra and finally the wound on the dorsum of 
the penis is clo«ed A catheter js left in the urethra for se\eral days 
Young ® leaN es the mucous membrane of the new urethra attached to one 
corpus cavetnosum which he rotates sufficiently to bring the urethra 
towards the lower surface of the penis (Figs 394 to 397) 

In many cases epispadias and ectopia vesico co-exist , there are all 
degrees of deficiency of the anterior wall of the bladder and urethra up 

> Brit J/cd Joan 1900 ii 

* ^nn e/ Sarff^ 1895 Uit G89 

I Joum Lnd 1818 u 237 



1(0 391 Op<?Tation for eptspadtos Ijiteral 
flaps Br« ra •ini from tho dorsum of the penis 
and (bo corpora caremosa arc separated 
{After Cantwell ) 
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to complete ectopia vesicse. In some cases the cleft extends from the 
meatus through the sphincter of the bladder. Tlie following is a case 
of this kind. 

Case of Incontinence of Urine Associated with Epispadias. ‘ A boy, net. G, 
was sent to me early in June 1908 by Dr. B. A. Riclimond, of Bermondsey, for incon- 
tinence of urine associated 'with epispadias. He was able to retain the urine fairlj’ 
well while l^ung do-(vn at night, but directl3’' he either stood or sat up it ran awaj% 
Throughout the dej' the water dripped into the clothes, keeping the trousers con- 
stantlj' wet and rotting them in a short time. Dr. Richmond uTote that “ complaints 
were made at school that the boj' was undesirable, because his clothes smelt so 
strongly. I hope that you will be able to recommend something to relieve a verj' 

distressing condition. The question 
is, can anj'^ plastic operation bo 
' ! done ? ” 

In other respects the bo,y was 
u ell developed, c.vcept that the right 
te.sticle uas retained in the inguinal 
region, and that the ssnnphj'sis 
pubis was depressed and thin. The 
penis was so c.\tTemcl3" small, that 
onl3’ a little hud presented below 
the arched lower border of the 
pubic skin. The epispadias uas 
near^v complete, but the cleft did 
not extend quite into the bladder, 
the posterior end of the urethra 
being roofed over with mucous mem- 
brane onl3'. 

Diagnosis. It nas obvious that 
the bladder was of fair sire, because 
it was capable of holding all the 
urine secreted during the night, if 
the bo3- kept supine. Tlie complete 
incontmence in the vertical position 
jnoved that there could he no 
sphinctcric control. Gravit3% at- 
mospheric pressure and the apposi- 
tion of the mucous walls of the 
urethra were usualty sufficient to 
Fio, 395. Operation for epispadias. The prevent leakage while the trunk 

edges of the dorsal flaps are sew n together to remained flat and the muscles at 

form the nev urethra vliicii is left attached rest. It ssas concluded, therefore, 

to one of the corpora cavernosa. (After that although the cleft did not 

Cantu cll.) extend into the bladder, the .sphinc- 

ter Imd failed to meet in front of 
the urethra and the neck of the bladder. It was liopcd that some of the muscle 
fibres existed, but that the3’ were powerless because the3’ did not encircle the 
urethra. 

Trcalmml. In considering the treatment of this bo3’ it vas clear that it uould 
bo almost impossible to fit him with a minal that uould both keep him dr}’ and 
make him “ desirable ” at school. It seemed to me that it was vorth vhilo for this 
hot- to run a considerable risk in order to be rid of his incontinence, and to be saved 
from a pestilent urinal as a permanent necessit3’. I therefore recommended an 
operation, although the chances of complete success did not seem to be good. If 
the operation should fail n urinal could be used, or the urine be diverted into the 
rectum in one wn3* or another. In a few cases of epispadias svith extension of the 
cleft through the neck of the bladder, Trendelenburg had been able to construct a 
moderate sphincter 1)3' carefull3' suturing the freshened and liberated edges of the 
cleft. This has onh’ been possible after mobilising the sacro-iliac fe3'nchrondrosis so 

1 B. P. Rou lands, ihdical Press and Circular, .7ntuiar3’ 27, 1009. 
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that the pubic boaea could be broi^ht 
together and wired 

Operahon At the end of July 
1908 a lateral flap with its con 
vexity to the nght was raised from 
the thin cartilaginous syraphysw 
which was then divided vertically 
The neck of the bladder and the 
short urethra n'crecarcfullj’ separated 
from the pubic bones which were 
retracted leaving a gap of nearly an 
inch and a half between them The 
subpentoneal fat, was drawn up and 
the lower part of the bladder and the 
urethra were freely and cwfolly 
separated from theu bteral attach 
ments by blunt dissection WTien 
the bleeding hid been checked no 
muscular or prostatio tissue could be 
seen in front of the neck of the bbd 
der or urethra whose anterior wall 
consisted of mucous membrane only 
This was carefully saved. The lowest 
part of the anterior wall of the bind 
der was also very thm and almost 
devoid of muscular fibres 

By means of Lembert sutures of 
fine catgut the muscular and flbro is 
tissuea upon the sides of the urethra 
and the lower part of the bladder 
wre brought together in front of the 
carefully preserved mucous nicra 
brane which was thus invagmated 
In (hia manner the passage was so 
narrowed that it firmly gripped a 
No 4 self retaining rubber catheter 
V I leh had been inserted The lateral 
separation bad been free enough to 
prevent undue tension upon the 
sutures The edges of the pubic 
bodies were freshened and fisid lo 
apposition by means of wire The 
wound was accurately closed At 
Srat all the urine drained sway 
through the catheter but this became 
blocked and had to he changed after 
the fourth dav When the mstni 
ment was finally removed (here was 
iRcompIete control of the unne both 
day and night but gradually the 
incontinence diminished Firro*nj<H» 
ocenrred between the pubic bones 
and (he ga t was perfectly natnral 
T\a attempt was made to correct the 
ep spailias this being deferred until 
tl e pat ent is older 

The boy soon gained full con 
trol of the bladder an I when fast 
seen le was fullv pnwn and so 
satjsfled with 1 is conlit on that le 
did not wish to have the epi«padiaa lio 
corrected 



(Fio SDft. Operation for epipaliss The 
^urethra is brought down l^y rotating one 
corpus spoogiosum The corpora are then 
yoined alove the urethra (After Cantaell ) 



39~ Operat on for epispad as com 
ptetM (Alter Cantwell ) 
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A. E. Thompson ^ has' successfully made a sphincter for the bladder 
from some of the lovrer fibres of the rectus abdominis in similar cases of 
epispadias and minor degrees of ectopia vesic®. He makes a deep circular 
incision around the abnormal urethral orifice and joins tliis by a long 
vertical incision over the right rectus abdominis, the fibres of vhich are 
di\dded 1 inch below the umbilicus and split ; one half of them are 
carried on either side of the urethra, and joined together below it and 
also to the tissues aroimd the urethra. The attachment of the muscle 
to the pubis, its blood and nerve supply are carefully preserved (Pig. 341). 

hir. Thompson has had several successful cases, and vnote to us in 
1925 as follows : “ I think the operation has good promise but needs very 
careful after-training in order to establisli a reflex action out of what must 
at first be a volimtary action.” For some time the 2 )atieuts m<ay wet the 
bed once or twice a night, but during the day they can retain the urine 
for several hours and then pass a good stream. 

CIRCUMCISION 

Trmal as this operation seems, it is so important, especially in adults, 
to secure speedy healing, that it will be briefly alluded to here. 

Indications. (1) Phimosis and paraphimosis and their results, such as 
balanitis ; (2) warts on the prepuce or glans. 

The operation can be performed m adults imder local anaesthesia 
(novocaine 1 per cent.), but general anaesthesia is preferable in children ; in 
infants it is safer to dispense with an anaesthetic, which is unnecessary and 
is not used in the religious rite. 

For this and other reasons the sooner the operation is performed tlic 
better, preferably during the second or third week after birth. At this 
time the operation, vdth due aseptic precautions, is a tri^dal one, causing 
little pain and followed by small risk of haemorrhage or other complica- 
tions. The prepuce is cut off with a sharp knife and most of the mucosa 
is turned back as a cuff over the slcin of the penis and fixed there by 
ribbon gauze, neither ligature nor suture being necessary. In all cases 
the following points must be remembered ; 

(1) Not to leave too much tissue about the frmnum. Sir Henry 
Howse - has dra'wn attention to the fact that the cellular tissue at this 
spot is loose, and that the presence of the frsenal artery makes probable 
the gathering of blood and inflammatory effusion at this spot. Li children 
this is a matter of less importance, but in adults it may lead to the 
formation of a tediously persistent limip, interfering with the fimction of 
the organ. 

(2) Not to remove too much of the i>repuco. Thus it is always well, 
in adults especially, to leave enough to cover easily the sensitive jiapilkc 
with which the corona abounds. Agam, in the diminutive i^enis of fat 
infants it is very easy to remove so mucli as nearly to flay the body of 
the organ. 

The following is a very simple mode of operation : The prepuce having 
been separated as much as possible from the glans with the finger and 

1 Lancet, 1920, ii, 790, and Proceedings Itoyal Soc. of Med., 1921, .\iv. Section of Uro- 
logy, 57. 

- Guy’s Hospital Reports, 1873, xviii, 239. 
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thumb or o stout probe a pair of dressiog forceps is Jightl/ placed on the 
penis a little in front of the corona , the gbtns being nes± allowed to slip 
back the forceps are clo'^ed 
and all the prepuce m front 
of the mstniment is cut off 
■mth a sharp scalpel used with 
a rapid sawing mo\ement 
The following directions given 
by the late N Davies Colley * 
are worth remembenng at 
this early and most important 
stage of the operation The 
incision should begm upon 
the dorsum at a pomt corre 
sponding to that part of the 
glans which is half wa^ 
between the meatus and 
corona The incision should 
be made downwards and 
forwards so os to leave i 
sharp pojit m the middle of the under surface (Figs 3^8 399) The 
object of this pomted projection is to fill up subsequently the tmngular 
interval w hich is otherwise left when the portion 
of the mucous membrane of the prepuce 
to which the fraenum is attached is removed 
The blades being at once removed the mucous 
membrane is then slit up with a director and 
sciisors * this incision running up to but not 
beyond the corona The mucous membrane 
if still adherent must be peeled in two flaps 
from the glans this detachment bemg best 
effected by the finger and thumb or by a stout 
probe swept round The cut edges of the 
prepuce are then rounded off with scissors 
which follow the curve of the glnns as far as 
the fnenum Just a frill of mucous membrane 
and no more should be left all the way round 
the corona 400) Enough prepuce should 
be left to cover ov er the corona Papin's and to 
admit of easy stitchmg All bleeding must 
be stopped especially in adults or extravasa 
tion of blood m the loose connective tissue 
leads to tension cutting through of sutures 
and sloughing By drawing the skin back 
ivards with the left hand the bleeding arteries 
are exposed, picked up with forceps and tied with fine catgut This 
83 rsteinatic search for and tying of the bleedmg points saves much 
possible trouble and annoyance from reactionary h'cmorrhage The 
fnenal and the two dorsal artenes u^uially have to be tied Fine 

> Ouy * Uospila] heporU IS!!"* xlix IM 

• It U w ell at this stage to make tensumoii the loose ptepnee with two pairs of dissect iDg 
forceps, and thus secure a clesn seetioa 



Fio 300 Thepomledpro 
cess of skin (h) shown ad 
justed in the angle left hy 
tho iMoams ol the irannm 
The dotted bne (6 rf t) 
si o rs the edge left on the 
akin and the tnangular bare 
surface nhicb has to heal by 
pranuhtion unless precau 
fions are taken to preserre 
the triangular flap of skin 
os directiS above (Dwies 
Collev ) 



causes the phimosis The fii er dotted bne 
abo es tJ e mueoas mea brans J tung the prepuce 
and eoTWing the gUas (Davis CoUcy ) 
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needles should be used, and catgut sutures passed quickly through 
skin and mucous membrane with a stabbing mo\’’ement, and Arithoufc 
bruising the edges with forceps. In passing the sutures any bleeding- 
points must be transfixed, and the abundant cellular tissue kept in its 
place with the point of a probe. This cellular tissue must on no 
aceount be cut away, as in it run the vessels to the prepuce. The fraenura 
is now attended to, the prepuce which is still attached here being cut away 

carefully by V-shaped cuts, 

; ' pointing forwards, and Ica\dng 

' ! just enough flaps to carry the 
■ ; sutirres and no more. 

I much prefer interrupted 
-ij • sutures of catgut for circum- 

■ cision, one or two of which can 

■ removed, if needful, without 

interfering wth the rest. The 
majority soften away. A con- 
tinuous suture constricts the 
penis when swelling occurs and 
is very uncomfortable. 

Ribbon gauze soaked in 
sterilised liquid paraffin is 
uTapped round the wound and corona, for tliis stops any hajmorrhage 
well. A pad of aseptic wool is then placed over the penis and kept in 
position'by the pyjamas or diaper. This protects the sensitive glans and 
the wounded penis from injur}’- and irritation. The dressing falls off in 
a warm bath daily and is renewed afterwards.. Erections are sometimes 
troublesome in adults, but may be prevented or relieved by giving bromide 
of potassium gr. xxv with tincture of Inmscyamus ll|xxx in the evening 
and repeating the dose if necessary every four hours. 

After circumcision the patient should rest as much as po.ssiblc. Thus 
an adult should stay in bed for forty-eight hours and keep on the sofa 
for a Aveek, alternate stitches being removed at interA’als. If he insist 
on getting about too early, he must run the ri.sk of the parts remaining 
long oedematous and tender. 


Fig. 400. The pcni.i after the edge of skin 
has been sutured to the frill of mucous meni- 
braiie left along the corona. (Davies-Colley.) 


AMPUTATION OF THE PENIS 

Indication. Epithelioma of Penis, Any suspicious excoriation, 
ulceration or Avart should be early destroyed, with the acid nitrate of 
mercury, or excised, and the base of any Acart remoA’ed should be examined 
microscopically. Where, after this treatment, satisfactory healing does 
not take place, early and thorough removal of the part should be per- 
formed. There should he no dangerous AA-aiting because the surgeon is 
unable to satisfy himself Achether the case is one of inflammatory indura- 
tion or infiltration from neAv groAA'th. In such cases, c.spocially AA’hcre there 
is a doubtful history of s}’philis, much A’aluable time has been often lost 
AA'ith drags, AA’hich, even if the lesion does date back to some long-past 
sAqiliilis. arc quite useless if epitheliomatous ulcerat ion has set in. F urther- 
more, the longer ulceration continue.;;, the more extensively Avill the 
inguinal glands be inA'olvcd. In such cases, though the penis may be 
satisfactorily operated upon, disappointment AA-ill speedily folloAv, owing 
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to the outbreak jo the ingujnal repons Scarcely any surgical case 
presents a course more distressing, both to the patient and those around 
him, than one of breaking down of epithehomntous glands, oning to the 
hideoua ulceration, the noisome dischaigc and the steady decay of boihly 
strength 

In n %cry few cases, when the disease commences around the meatus, 
it may still be possible to remo\e the affected part without mterfermg 
with the body of the penis It seldom happens, however, that we see 
the case carl} enough for this, and it is usually necessary to remove the 
whole of the plans and more or less of the corpora cavernosa Before 
doing this the prepuce, unless it admits of being retracted should mvan 
abl} be laul open so as to expose the grouth and mate quite Mire of its 


real nature The parts should be cleansed, as far as possible, by shaving 
the pubis aud applying fomentations to the penis for two or three days 
before the operation When the patient is an«sthetised, the surface of 
the growth 15 seared with the therniocauteij to av oul septic and mabgnan t 
infection of the wound 

Operations. (1) Circular Amputation. This gives good results, 
though not equal, m my opinion, to those which follow the flap method 
The V cssels bemg commanded by a rubber tubing used as a touruiquet, 
the skin 13 drawn a little forward to prevent any superabundance after 
wards, and the amputation is effected by a emgle sweep of the knife The 
vessels and the urethra arc treated as directed below 

(2) Flap Amputation This method was followed by rapid healing, 
and gave an excellently covered stomp in the eleven cases in ivhich Mr 
Jacobson made use of it Hieinorrh^e having been provided against by 
one of the above given means, the surgeon enters a narrow bladed knife. 




724 OPEBATIONS ON TEE URETHRA AND PENIS 


at a point well behind the disease, between the corpus spongiosum and 
the corpora cavernosa, and then cuts forwards and domiwards for about 
three-quarters of an inch. From this small inferior flap the urethra is dis- 
sected out. A flap of sldn is now cut from the dorsum and sides of the 
penis, resembling in miniatin-e the upper skin-flap in amputation of the 
thigh. This flap being held back, the corpora cavernosa are divided ver- 
tically upwards on a level vdth the point of transfixion. Any vessels 
which can be seen are now tied with catgut. On removal of the tourniquet 



I 



Fic. .fOi. Ucmovnl of the entire penis mid its cnirn. The ntccleiatoi iirin.T 
nnd erector penis Imvc been divided on the ieft side, nnd the corpus spongiosum 
.snd urethra have been sobered a little in front of the bulb. 


and securing any spirting vessels, free oozing often takes place from the 
corpora cavernosa, but it ceases spontaneously. All hffimorrhage being 
arrested, the upper flap is punctured, and the urethra dravm through the 
face of the flap, slit up and stitched in situ. The tvo flaps, upper and 
lower, are then united by a few sutures {see Fig. 401 ). 

This method secures a natural skin-covering for the severed corpora 
cavernosa and prevents the delay and irritation which healing b}' granu- 
lation entails. A similar operation was long ago suggested by Prof. 
iMiller, of Edinburgh, but this .surgeon cut his flap from below. If, as 
Mr. Jacobson recommended, the flap is taken from above, the skin will be 
found to fall into position more readily over the raw surfaces of the 
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corpora c-wetnosa Afttr all these operations the patient ‘«hoMld pass a 
short piece o! bougie at regular intm als 

(3) Removal of the entire penis and its crura is occasional]} necc'^sorj 
Thus when the poms is imohcd os far back as the scrotum, the 
tntire penis should be extirpated if the ti^uinal glands are not seriously 
m% oh ed and if the powers of repair are •satisfactory The patient being 
m lithotomy position the scrotnm is to be split deeply along the uhole 
length of the raph^' and the corpus spongiosum careful!} dissected out 
This step may he facilitated by passing a large sound ttTien the triangular 
ligament is exposed the abo\c instrument is removed and the corpus 



Fifl 403 RemoTAl of the entire pciua The posterior tube drai is the bUdder 
through the urethra the anterior tube rlrairu the lai^ space left after remoral 
of the penis 

ipongiosura which has been dissected out is cut tbrougli enoiigh being 
left to bring out m the penneum (see Fig 402) By means of a blunt 
lisscctor the crura art then detacheil on either side from the pubic aroh 
lud the incision being piolongetl around the penis abo\e the susponsorj 
[i<rament is divided and the dorsal arteries secured The cut end of the 
corpus spongiosum is now sht up and stitdied in the posterior part of the 
scrotal mciaion and all the rest of the wound clo'sed bj sutures a small 
[iraina'*e tube being inserted a little m front of the urethra {see Fig 403) 
Similar operations to the abox c have been performed on several occasions 
but the important modification of dissecting off the crura and thus 
ensuruig complete removal of the rancenms organ and its capsule was 
brought before the notice of Bn^ish aurgeons by Sir Pearce Gould ^ 

> Lenca IS8& i sn 
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In most cases of amputation of tlie penis the patients -will be nnse in 
consenting to castration — an operation Avhich will add in many cases 
largely to their comfort, and at a very slightly increased risk.^ 

Question of Removing Enlarged Glands. These should always be 
extirpated at the same time as the amputation of the penis, together 
with as much of the lymphatic vessels and surrounding cellular tissue as 
possible, preferably in one piece in order to avoid the escape of cancer cells 
into the wound. As long as the glands are involved by growth only, hard 
and separate from each other, it will be comparatively easy to accomplish 
this, and thereby add materially to the prolongation of the patient’s life. 
But where they contain not only secondary dej)osits, but also inflamma- 
tory matter, owing to idceration having set in at the seat of the primary 
lesion, satisfactory removal of the glands is always a matter of great 
difficulty and often impossible, owing to their softness and tendency to 
break dovm, to their adhesions to their capsules and the matting of these 
to the surrounding parts, the vascularity of which is increased, and ten- 
dency of the overlying skin to become adherent. IITien the growth 
becomes adherent to the femoral or iliac vessels, no attempt should be 
made to remove it, for the main vessels may have to be sacrificed, with 
resulting gangrene or oedema of the leg. The removal is very likely to be 
incomplete, and to be quickly followed by recurrence and htemorrhage. 

In all such operations especial care should be taken to ensure asepsis ' 
and to avoid laceration of the tissues. 

Antiseptic dressings arc the safest to use in this region. 

Complications. (1) Haemorrhage. This must be prevented by tying 
every bleeding vessel with care. 

(2) Delirium or even insanity not uncommonly follow amputation of 
the penis in old men. 

(3) Retraction and stenosis of the urethra. 

Results. The mortality and recurrence are high after this operation, 
which is usually performed in old and debilitated men, but Butlin " found 
35 per cent, of cases free from any sign of recurrence at the end of three 
years. One of us has a patient quite well ten years after complete removal 
of the penis for extensive epithelioma. 

* Wheelhouse, Bril. Mai. Journ., 1880, i, 187. 

- H. T. Butlin, Op. Siirgerp of Malignant Disease, 2nd ed. 
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OPERATIONS ON THE SCROTUM AND 
TESTICLE 

RADICAL CURE OF HYDROCELE 

the gmt strides that ha^e been made toTvards the perfection of 
aseptic surgery injection of irritants has become leas find less common 
so that at the present time it is rarely performed Under aseptic con 
ditions excision of the parietal part of the sac u hardly more dangerous 
than injection and it is far more certain to cun. Moreover it « no longer 
necessary to use a gentral anTstbefic in all cases for safe and eihcient 
regional or local aoTsthcsia sufTices when the former is contra indicated or 
declined There are still manj oWetU patients however who wish for 
nothing more tlinn the tcra|>orary and «>mctimes prolonged relief that 
simple tapping affords Others decline all cutting operations In these 
and under circumstances which are unfavourable for resort to radical 
operations injection maj still be tried and therefore a description of this 
method 13 retained 

I Partial Excision of (he Sac Tins is often spoken of as etcision 
of the tunica vaginalis hutonh the jiarictalhjcr of the serous membrane 
can be removed 

This IS by far the most certain method of cure M hile it is right to 
remember that no method can be absolutely relied upon os radical and 
that hydroceles have recurred even after incision and partial excision 
of the sac there can he little doubt that this must be extremely rare 
Since after efficient removal of the parietal layer of the tunica vngmalis the 
cavity must with Tcry fevi excejitions be entirely obliterated 

The cases to which this method appears to me to be especially smU 
able arc those (u) MTiere tapping or injection has failwl (fi) MTierc 
the sac is very largo or has very thick walls (c) MTiere the patient is 
^oung and healthy and a radical cure is desirable and csjiecnUy where 
radical cuft is demanded before the patient can enter one of the public 
services (<i) MTicre the surgeon is desirous of exploring the sac of the 
tunica vagmalis aa la cases where enlargement of the testis of a doubtful 
nature co exists w ith hydrocele and does not yield to ordmary treatment 
where a hscmatocele has supervened on a hydrocele or m the much rarer 
cases of loose bodies m the sac of the tunica vaginalis (e) MTiere several 
hydroceles co exist e <7 cither double hydrocele of the tunica vagmahs 
or a vagmal and enojatod hydroede (/) In certain cases of hydrocele 
complicated with hemua eg (1) in young subjects where a radical cure 
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of both is desired ; (2) in much older patients, where the hernia is irre- 
ducible. where, especially in imhealthy patients, there is a risk of the 
inflammation set up by the injection extending to the sac of the hernia. 
{g) In cases of congenital hydrocele an operation is iisuall}" desirable when 
spontaneous cure does not take place ; a truss fails to obliterate the com- 
munication with the peritoneal ca\^t 3 ^ (Ji) The same course will be wise 
in the case of encysted hj'droceles of the cord. 

Operation. While an assistant pushes the h)xlrocele up towards the 
groin an incision three inches long is made over the corresponding external 

ring and the upper jrart of the cord. The 
dirdded external pudic vessels are secured 
and tied. The coA'erings of the tunica 
vaginalis are incised until the latter, ivhich 
is very mobile within its coverings, pro- 
jects into the wound. It is opened, and as 
the liquid escapes the edges of the opening 
are cleanly picked up with forcejAS. When 
these are accurately held without ai\y of 
the coverings, the parietal layer of the 
tunica vaginalis can be A'ery rapidly and 
easil}’’ separated from its coverings by 
gauze dissection Avithout appreciable 
luemorrhagc. The separation is carried 
close up to the epididymis on the outer, 
and to the back of the testicle on the 
inner, side. Along these limits it is 
snipped awa)* AA’ith curved scissors, and 
forceps are applied to all bleeding-pom ts 
AA’hich are tied or sgaa'ii over with catgut in 
order to arrest all hremorrhage. No flaps 
of timica vaginalis are left for future 
pocketing. During the separation the 
testis is draAAui out of the wound. The 
epididjunis is examined carefully for cysts. 
Avhich are not uncommon about the globus 
major. If any of these, or liydatids of 
morgagni, are found tliey should be re- 
moved and all bleeding arrested. The 
testicle is replaced in the scrotum, care being taken to aAmid rotation 
of the cord. The Avound is closed A\'ith fine catgut sutures, .diglitly eAvrt- 
ing the edges. These do not need removal— a difficult and ])ainful 
ordeal Avhen unabsorbable sutures Avere u.sed. 

In cases AA'here the origin is doubtfid or AA’here the liydrocclc is large 
and of long standing and the testicle AA-asted, it is AA’ise to obtain ])er- 
missiou beforehand to remoA’^e the testis. 

As a rule it is wise to leave a temporayA' drain in the loAA-er part of 
the AA'ound, for otherAvise a haematoma may folloAA’ the remoA*al of a large 
hydrocele. Recurrences after this method are a'cta" rare. Aseptic dres.s- 
ings are secured in place bj' firm and even bandaging or bj' a large 
su.spender so that the scrotum is kept aa’cU up. 

IlA'droceles of the canal of Nuck and encysted hydroceles of the cord 



Fi(.. -(04. Excision of parietal 
part of tunica vaginalis. The 
cut edge often bleeds freely and 
to control tlii^s a continuous cat- 
gut suture is inserted. The edge 
is really quite close to the epi- 
didymis. 
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are best excised if tbej' gne nse to paia or mconv'emence Encysted 
h}droce!e= of the epididjims rarely attain a size large enough to cause 
much trouble \Vheii they do they may be excised, care being taken to 
remo\ e the whole sac Operation is rarely necessary for the multiple 
small cysts that form in some elderly men ns a degenerative change 
This condition is usually bilateral , it sometimes causes pain, especially 
upon riding a horse or bicycle Under these circumstances one epididymis 
may be excised nith good results , when both are affected and sterility 
does not matter they may be removed with ad% antnge 

II Eversion oi the Tumca V^inalis (Jaboulay) Under local or 
general anesthesia, the tunica vaginalis is exposed anteriorly and mcised 
sufficiently to allon the testicle to be brought out Traction is made 
upon this organ mIuIc the scrotum is held Thus the tunica vaginalis 
becomes completely everted eo that its serous surfaces face outwards 
It IS secured m this position by means of two or three catgut sutures 
which are passed near the edges, which are now posterior and surround 
the spermatic cord Care must be taken that the stitches do not com 
press or injure the cord Sutures are not always necessary when the 
opening into the tunica vagmalis is made only just large enough to allow 
the testicle to bo prolapsed The testicle is then replaced in the scrotum 
and the wound closed The endotbebal surface of the serous sac now 
faces the serotalfibtous and areolar tissues, to which it generally becomes 
adherent in a short tune, and any temporary serous effusion is drained 
away by the lymphatics of the scrotal coverings 

At ffist It was considered to be necessary to shell tbe unopened tunica 
laginalis and the testicle out of the scrotal coverings m order to 
obtain proper eversion, but this step is superfluous and is attended with 
troublesome hretnorrhage 

This mgemous and sunple operation is not so successful as might be 
imagined, for recurrence has followed it and the cord has been seriously 
compressed Longuet records twenty two cases without recurrence, and 
Dudley Tait ^ record* three cases It is not stated how long these patients 
were observed The operation has not found much favour m England, 
because excision of the parietal part of the tunica vagmalis is a more 
certain radical procedure 

in Injection of Carbolic Acid Thu. method was introduced m 1881 
by Dr Lens of Philadelphia * The following advanlagss have been 
^lauDf-d -and .lo jn;v rpumno Ja:g'J’J.v ruibslanttal^d J± js Ipjts /lamful 
than lodme (b) It is more certain curmg about 75 per cent , but some- 
times the injection has to be repeateil (c) There is less risk of •sloughing 
(d) The patient is only kept from his employment for a day or two or 
not at all 

Complications (1) Reaction Cellulitis and Suppiuation It is right 
to say that m some of the ca«!e« m which these have followed on the 
injection of carbolic acid an excessive quantity seems to have been 
employed Thus Dr R Abbe * reports that he mjected three drachms 
of carbolic acid and glycerine into a large hydrocele sac, and that acute 
suppuration followed, requiring incasion which cured the hydrocele He 

* Ann ofSvrg, 1*101 xsxui 30j 

1 Boiion Vfed ond Satf Jonrm , 1S8I ct 540 

* Vw Jorl Veif , December 22, 18S3 



730 OPERATIONS ON THE SCROTUM AND TESTICLE 

allows that the above quantity is excessive, one drachm always sufficing. 
Dr. R. F. Weir,^ in one case in which the iodine treatment had failed, 
injected three drachms of carbolic acid : this was followed by the usual 
absence of pain, but with recurrence of the swelling in a few days, which 
went on to suppuration and, after incision of the sac, shreds and large 
masses of membrane were discharged, gangrene of nearly the entire 
tunica vaginalis being produced. 

(2) Carbolic Acid Poisoning. Most writers have distinctly stated that 
this does not occur. It is certainly extremely rare, as it is probable the 
surfaces are sealed by the carbolic acid ; but Dr. J. J\Iurphy, at a dis- 
cussion at the New York Association,- said he had known of three or 
four cases in which carbolic acid used in this way was followed by bad 
effects, especially on the kidnej's. He liad seen one case terminate fatally, 
and he could not attribute this death to anything but carbolic acid 
poisoning. He did not know how much carbolic acid Avas used. I know 
of one case of death from pulmonary embolism a few days after injection 
of carbolic acid. Haemorrhage into the sac may also occur. 

My owm experience is too limited to be of any value. I have used 
partial excision of the sac, and have been so well satisfied with it as to 
prefer to use it Avliorever the jjatient can lie up. There is no need of Levis’s 
.special instrument. What is essential is to use liquor carbol. liquefact. and 
not to inject more than one drachm, and to lodge it well within the tunica 
vaginalis. This may be done by means of an exploring syringe with a fine 
needle. The needle attached to the syringe is first lodged safely in the 
cavity of the hydrocele, which is then tapped in the ordinary way with a 
fine hydrocele-trocar. When the sac has been thoroughly emptied the 
cannula is withdrawn, and the syringe containing the solution must be 
fitted on to the needle, which has been kept in situ, and the solution 
injected. However this is done, the carbolic acid must be brought in 
complete contact Avith the interior of the sac by manipulating the scrotum, 
which is then supported by a suspender. 

VARICOCELE 

Indications. While palliative treatment Avill be sufficient in the 
great majority of cases, if, at the same time, due attention is paid to 
the general health, the occupation and habits of tlie patient and, wlierc 
this is required, to his sexual hygiene, an operation Avill be justifiable in 
the following cases : 

(1) Where the patient is precluded from entering one of the public 
services, or any occuiration involving much activity in the ujn'ighl 
position. (2) In any case Avhere the varicocele ])ersists or steadily increases 
in spite of treatment, and Avhere it is accompanied rvith mucli distress, 
annoyance or pain, or where it interferes Avith some justifiable pursuit, 
such as riding ; (3) AA-herc the patient is going to re.side in a hot climate, 
AA'herc a small varicocele soon enlarges from Avant of sujrport from the 
atonic cremaster and dartos. Where the patient is clearly a hypo- 
chondriac or a monomaniac in genital matters, no operation is, of course, 
to be thought of. It is certain to be a failure. 

* Boston Med. and Surg, Journ., 1881, cv, titO. 

’ Xew York 2{ul. Jlccord, June 20, 1891. 



VARICOCELE 


Tte choice of operation is a very one, but as I consider that one 
alone has been pro\e<l to be aUke ^cient and simple, I shall not occupy 
ni} «pace n ith an account of any others or with the history of the opera- 
tion Like so much else in operatne suigeiy, the only efficient and 
simple operation for ^nncocelc dates to the great discovery of Lord 
Lister ^ 

Excision, This operation performed with the parts well m sight, 
has the a erj great adi antage of allowing the surgeon to carry out each 
step with precision to mclude what he thinks safe and no more while 
Lord Lister s teaching has enabled us to perform it without the risks of 



Flo -lOo Operation (or rsncocele Incision in (h<> croin oter the external 
nng Some TCins are left in front as well as some behind the \ns deferens 


hajniorrhagc cellulitis and blood poisoning which «ero so terribly 
frequent in operations on aeins performed before his day 

Whereas a general anasthetic is usually better for both patient and 
surgeon local analgesia is satisfactory novocame (0 75 pec cent ) being 
injected to anajsthctise the skin and when the cord is exposed, some of 
the solution is injected before opening its sheath which becomes dis 
fended The patient or part, having been aasesthettsed and the field of 
operation isolated with aseptic towels, the assistant makes the veins 
prominent by grasping the cord with finger and thumb just below the 
external abdominal iii^ thus piotruding the varicocele The skm 
incision, which should be about an mch and a half long is made aboa e the 
scrotum and m front, over the external abdominal ring If this plan is 
adopted it will be found that the cord is quite easily pushed up into the 
wound, and it has the advantage of rendering the operation more con 

i Sir Henry Howse drew attention to ftie method of ucptic excision in vancoceic 
(QuyiUosp Aeps, 1887 xxm 403) 
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venient, -n'liilst tlie woimd is more easily dressed and Leals more certainly 
and readily than one which involves the skin of the scrotum. Further, 
the spermatic veins are less numerous, and more easilj’ separated from 
the vas than lower domi, and the tunica vaginalis is vciy unlikely to be 
opened. 

The sheath of the cord is opened and the packet of veins is exposed 
and is then carefully opened. The veins are gently separated into two 
bundles, lea^’ing onlj* one or two veins in front of the vas. This gap is 
enlarged, and the anterior bundle of veins is separated by gauze dissection 
from the external ring to the testicle. The bundle is tied with fine catgut 
near these two points, care being taken to avoid the coil of the vas in 
placing the lower ligature. One end of each ligature is left long, and these 
ends are tied together so as to bring the two stumps together. The object 
of this important step is to shorten the cord permanently and to restore 
the natural suspension of the testicle. All bleeding vessels are tied and 
the cord is replaced. Another step should be taken before the close of 
the operation, i.e. ligature and removal of any very enlarged scrotal veins, 
a step which I always adopt when the patient’s attention has dwelt on 
these. Some surgeons also remove redundant scrotal sldn, so that the 
remainder may support the testicle. The wliole wound, superficial and 
deep, is then carefully scrutinised and, every bleeding-point being secured, 
is thoroughly dried. The edges of the wound are then carefully adjusted 
with a continuous suture of fine catgut. 

Aseptic dressings are then applied and Icept on by means of a suitable 
suspender, which also keeps the testicle up, thus easing ])ain and prevent- 
ing swelling of the testicle. The patient is allowed up a little more ever}' 
day, after the third, but he wears a suspender for several weeks with great 
advantage and comfort. 

The points to which I attach most importance in the operation are 
maintenance of strict asepsis throughout, the careful selection of the 
number of veins to be removed, suturing together the two stumps and so 
shortening the cord and providing for suspension of the testicle, arrest 
of all haemorrhage, and thorough drying of the wound. I look upon 
these details as most necessary if rapid healing is to be made certain, and 
epidid}’mo-orchitis and hydrocele prevented. It is not safe to remove 
all the veins in front of the vas, for this may lead to epididymo-orchitis, 
hydrocele of the tunica vaginalis or even atrophy of the testicle from 
interference with the blood, lymphatic and nerve-supply of the testicle. 

The chief risks and causes of failure in the operation are as follows : 

I. Sepsis and its results. The operation, although it may appear to 
be trivial, is not one to be undertaken lightly, and it should not bo per- 
formed except under aseptic conditions, lest cellulitis, septic thrombosis 
or even sloughing of the testis occur. Short of these catastrophes, sup- 
pmation around the ligature may occur unless catgut is used instead of 
silk, and the precautions already mentioned are observed. A trouble- 
some stitch sinus results, and frequently a hydrocele of the tunica vaginalis 
develops in such cases. 

II. Inclusion of too many veins. That this is a real danger is shown 
by a case wliich j\Ir. Jacobson published.^ 

III. Atrophy of the testis. This may occur from destruction or 

* Stjst. oj SuTQ., iii, 571. 
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injury of the sjrmpathetic nenes ol the testis which run with the vas 
In order to avoid this rare sequel care must be taken to leave the vas 
well alone it is not necessary to touch it 

IV Division or Laceration of the Vas Deferens This has happened 
to careless operators more commonly than would be suspected from 
publicitions Atrophy of the testis does not occur if the mjuiy is limited 
to the \as deferens The accident is most bkely to happen from want of 
care m separating the lower coiled part of the duct from amongst the 
bidky mass of \ems near the epididymis 

V Recurrence of the Varicocele I am of opimon that if operation 
cases were more thoroughly followed up afterwards this sequel would 
be found to be more common than is thought to be the case To pre\ ent 
this risk of recurrence Sir Wm Bennett lays stress on the need of remov 
mg the entire plexus of spermatic veins As I have been unfortunate 
enough to meet with a ca^ in which in spite of care taken too many 
veins were ligatured and removed I cannot agree with Sir Wm Bennett 
Another instance of what appears to be recurrence but which is really 
an escape of the upper part of the spermatic plexus may be due to the 
upper ligature being applied too low down (Bennett) In this case the 
part of the plexus between the upper ligature and the external rmg 
remamsfull and may give trouble for a time though it gradually shrmks 

Corner and Nitch * have shown that the results were not very satis 
factory iii a senes of 100 operations Twenty three of these patients still 
complained of pain 23 had hydroceles and either fibrosis or atrophv 
of the testis had followed in miny cases 

EPIDIDVMO VASOSTOMY 

Bilateral gonorthceal epididymitis is by far the commonest cause of 
sterility m men the globus minor or the lower part of the vas deferens 
becomes obstructed The best way of overcoming this is by anastomosing 
the vas to a healthy globus major The following description of the 
operation of epididymo vasostomy is that of Dr Francis R Hagner * 
Tec/mc In our earlier cases we followed the technic devised 
by llartm but of later years we have felt it u as better to open the tunica 
vaginalis exposing the entire epididymis as from this approach we are 
better able on inspection to pick out the portion of the globus miyor 
richest m tubules thereby facibtating the discovery of the portion that 
may contain live spermatozoa On opening the vas we used to inject 
argyrol to be sure that the vas uas patulous IVe have discontinued 
this technic as wc feel it is important to keep all foreign substances 
that maj tend to cause cicatrisation away from the field of operation 
He non use the finest tear dnet probe to be sure wc are in the Jumea 
following this with a smooth strand of silknorm gut which can m the 
unobstructed vas be passed from 16 to 20 cm When we have done 
this we feel reasonablj sure that the vas is patulous If it is obstructed 
bejond this point there is no hope of an operative cure After this 
evammation hns been made we pick out a likely looking place m the 

> Bnl MtJ Joun 1906 i 191 
• \ciaT\gs Bract eeif W’S i 511 
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epididymis, cutting out an elliptical piece (Fig. 406). If live spermatozoa 
are present, a milky fluid is usually obtained as soon as the section is 
removed. The fluid is at once examined on a varm slide, the presence 
and motility of the spermatozoa being noted. If no spermatozoa are 
found, this incision is closed %vith a catgut suture ; another place is 
selected and the same procedure is followed. 

“ We have tried several types of sutures, very fine silkworm gut and 
very fine silver wire. Our only successful cases are those in which we 
used the silver wire. We cannot explain this, unless there is less tissue 
reaction with silver wire than with the other sutures. 

“ Nearly all our operations have been done by lateral anastomosis, 
except a few rather atypical cases to be mentioned later. Sometimes we 



FiC! 40G. Epididymovasostoiny (after F. 1> Hagner). A fine sdk\\orm gut 
suture IS inserted in the vns, and the latter is joinwl to tlio epididymis hy siliei 
uire sutures, iihich are so placed ns to bring .some tubules of the epidKhniis 
into the lumen of the vns. 


find occlusion of the vas at the first incision, and by going further up the 
vas we are able to get above this obstruction. Care is exercised to cut 
only into the lumen of the vas. as it is very easy in making this incision 
to cut through the entire diameter of the tube. 

“ We place the fir.st suture at the distal end of the incision in the 
vas, taking a good hea4y bite, as this is the anchoring suture for the 
operation and the obstruction is beyond this point. It is then anchored 
firmly in the lower end of the elliptical incision in the epididymis. Two 
lateral sutures are then placed to take a fairly heavy bite and include 
some of the cut tubules (if only the fibrous covering of the epididymis is 
taken up the cut tubules drop back when the anastomosis is made). 
The suture is then passed through the cut edges of the vas, taking just 
enough tissue to approximate the edges. The Iasi, suture is then passed 
in the .same way through the upper end of the incision in the vas, being 
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carefully placed so as not to occlude the lumen (Fig 406) The anasto 
mosis IS then complete ” 

Results In 21 cases m which the results were Icnown there were 
8 cures (38 per cent ) 

ANASTOMOSIS OF THE VAS DEFERENS 

A divided vas deferens may be anastomosed by slitting the distal 
cut end for about an mch, so that two flaps are formed by two mcisiong, 
one on each side of the vas One of these incisions is then carried up 
a little further (half an inch), and the obliquely pared testicular end of 
the duct 13 then laid m contact with the lumen of the urethral part and 
secured wnth very fine catgut sutures The equal tails of the urethral 
end are then ivrapped roimd the testicular part of the vas and sutured 
m position Layers of fascia are then wrapped round the anastomosis 
and fixed in position hy sutures ' 

Lydston * passes a thread of silkworm gut into both ends of the vas 
and brings one end of the thread out throngh the side of the proximal 
part of the tube, and later through the skin The ends of the vas are 
brought together by two catgut sutures, and the anastomosis is reinforced 
by foldmg the ‘ sheath of the cord ” around the a as and securing it m 
apposition by means of a contmuous catgut suture The silkworm gut 
thread is removed after ten days 

The vas has also been anastomosed to the rete testis or to the globus 
major to overcome obstruction at the globus minor 

Ligatioaotthe'VasD8ferens(StemacVsOperatioD). K M Walkerand 
J A L Cooke * discuss this operation and report four cases They do not 
think there is at present sufficient evidence that the operation attains its 
object Stemach claims that by cbeckiog spermatogenesis it increases 
the mtemal secretion of the gland, causmg rejuvenation in cases of 
premature senility 

The vas is sometimes tied with the object of preventmg epididjuno 
orchitis from ascending infection from the urethra, especially as a compli 
cation of enucleation of the prostate, but it does not always succeed 

ORGHIDECTOMY* 

Diagnosis o! Malignant Disease of the Testis. As the records of sur 
gery contam many instances of mistakes under able hands — haematoceles 
removed for malignant disease and malignant disease opened for hemato- 
celes — a few hints may not be out of place here on this subject 

The following are the points on. which most reliance may be placed 

Contmuous, and often qmeUy ptogiessmg, sobd enlargement of the 
testicle or epididjunis without inanimation Sometimes this progress 
IS much slower , occasionally it may seem to be m abeyance, but careful 
watching with frequent examinations (and these are the key to obscure 

* Lynn Thomas, .Brit tiled Joum,190t, i 13 

• .dnn of Surg , 1906 sliv, W 

> Lancd, 1924, i. 223 

♦ Castration or double orchidectomy is to be nToiided, whenev er possible, for obvious 
reasons 
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cases) will sliow that the enlargement is progressing in spite of treatment. 
Failure of well-directed treatment. "Where the swelling is small, still oval 
in shape and smooth and firm in outline, the "Wassermann reaction should 
be tried. Consistence. This is rarely for long the same all over the 
swelling. Even if firm, slow gro^\’th seem imiform and recall orchitis, 
a careful examination will usuallj’- find one or two spots which are more 
elastic than the rest. Usually the softening at places Avhere cystic or 
degenerative changes are taking place is well marked. But it may require 
somewhat prolonged watching to detect one or two, at first, lowl}^ rising 
projections or bosses which foretell that the tunica albuginea is becoming 
thinned at this spot. Of enlargement of the cord, fulness of the scrotal 
veins, adhesion of the scrotal tunics, increasing aches and j)ains, I say 
nothing, as the}’- are evidence that the disease is entering into a later 
stage. 

An exploratory incision is to be preferred to the use of a trocar, as 
being more certain to give information. A trocar may enter a solid 
part or withdraw some scanty mucoid fluid. Sometimes the amoimt 
of blood which flows through the cannula of a trocar thrust into a testicle, 
the subject of rapidly growing malignant disease, is so great as to lead 
to the supposition that it must be a haematocele. In such cases, however, 
the diminution of the swelling is not so proportionate to the flow of blood 
as it would be in haematocele. Furthermore, the blood is usually bright, 
not dark and altered, as in hajmatocele. Early operation is strongly 
indicated in these cases. 

Contra-indications. Orchidectomy should not be performed nor the 
e.xtensive radical operation attempted when the lumbar or iliac glands 
are enlarged, as shoum by palpation or signs of pressure upon veins or 
viscera. The knees must be well flexed and the abdominal muscles 
relaxed to enable us to feel early enlargement of the lumbar glands. 

Similarly, extensive local spread along the cord in the inguinal canal 
extending into the iliac fossa is a contra-indication and, above all, any 
evidence of secondary growths anywhere in the body. In some cases, 
however, the removal of a large primary growth, threatening to fimgate 
and bleed, is a humane act, although it may not materially prolong life. 

Prognosis. It will be seen that the prognosis is always grave, extremely 
so in the softer and more rapid growths. Kocher goes so far as to .say 
with regard to these that no case of really permanent cure of encephaloid 
carcinoma is known. In medullary teratomata, especially in children, 
the prognosis is almost as gloomy. But while the above opinion is only 
too true of the majority of cases, a sufficient number have been recorded 
to show the benefit wliich may follow on orchidectomy, even in the soft form 
of .sarcomata. Kober collected 105 cases of .sarcoma of the testis, out of 
which 9 were known to be free from recurrence over three years after the 
ojieration. 

Chevassu collected 100 cases of orchidectomy for malignant disease of 
the testicle ; of these only 19 smvived over four years. 

In the museum of St. Gcorgets Hospital is a specimen of a testicle converted into 
a mass of soft malignant growth, with large case.ating jjatches, wliicli Mr. C.-esar 
Hawkins removtxl from a patient .aged 45, the enlargement having lasted two years. 
Twelve years later this patient was alive, .and in good health. In the J/rr!. Timc^ 
tnul Gnzrlte, 18S(i, ii, 2S7, a case of Mr. Cock is mentioned in which a patient rornnitietl 
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m cool 1 calth for si^\eaM after orchidectoiDj for melullar^ cancer be ng then lost 
$ ^ht of in conseqnence of lus prai'^ation to Austtalia 

The hte Str Henry Tfoms * related two rcmarhahle cases of carcinoma 
of the testis with prolonged freedom from recurrence after simple 
orchidectoma One of these U\ ed nine j ears and then died of secondary 
Rfouth in the lom in\aJmg the spine and causing mtcstmal obstruction 
The other piifient uas uell twehe jears after o^ratjon 

these cases are encouraging I ftar the} are exceptional 
As a rule the rctropTitoncal glands and viscera mil be imohcd 
hr extension and sccondarj deposits within six months of the tune of 
orchulectoray And this resultisthemoredisappomtmg because the testicle 
a free floatmg organ and one placed mdcpendentlj m a fibrous cap'^ule 
appears to bo remarkably favourably placed for the remoa al of malignant 
di ease TJie intimate association of the organ mth the Jjnnphatic 
system both withm itself and with those m the abdomen and the facility 
with which the®c are aery soon implicat«1 handicap us terribly here 
But if as happens most frequently the disea««j recurs elsewhere after 
orchidectomy a useful life ma^ yet be prolonged the patient rid of 
a wearisome encumbrance is made more comfortable and towards the 
cloao death from internal deposits of malignant di ease is not accom 
panied with the same distress both to the patient and those around 
him ns when the disease is situated externally In proof of the tern 
porary benefit of orchi<lectoin} Mr Curling * relates tlic case of an 
cmiuent barrister who for two years and a half after the rcmoial of a 
testicle for soft cancer was able to contmue the practice of Ins profession 
to the great adaantage of his faraih death ultimate!) takmg place from 
extension to the lumbar glands It is probable that earlier operation with 
the remoani of the lymphatic aessols and glands in the Join will be 
attended with more success fp 739) 

II Tubarcular Tesude The treatment of senimal tuberculosis is 
fully discussed later (p 743) When the bod) of only one test<j is in 
vola ed orchidectomy is necessary but when the disease is bilateral or 
affectmg the only remaining testis it is advisable to saa e any part of the 
testicle that is healthy because of the importance of its internal secretions 

III Syphilitic Testis Here owing to the specifics which we possess 
operation is much mote rarely called for but when suppuration has taken 
j)Iace and does not rapidly clear up under medicinal treatment orchidec 
tomv hastens recovery and return to work 

IV Old Ilceii atocele 

/jirfica/ions Failure of previous treatment especially m a man of 
middle life whose activity e g la nding is much interfered with 

The frequency with which malignant disease follows on repeated injury 
and imtatiou of the testicle is well known * 

V Retained Teslis 

Indications (1) ^Vhen such a testis is the seat of mahgnant disease 
(2) "When it sorioudy cnpples the patient by the recurrent attacks of pain 
and mflammation associated with it (3) MTien the testis gets twisted or 
strangulated and necrotic as the result of a long meso testis which com 

* Lancd IS!** I 6W 

* D seamoftkt Tutif p tt 

* R ndfletseb Puli Hut ii 107 
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nionl}^ exists in these cases. (4) When a co-existing hernia cannot be 
kept up by a truss owing to the presence of the testis, a radical cure of 
the hernia should be undertaken and, if the patient be well over puberty, 
the testis should be removed, for it is very unlikely to be functional, and 
therefore it is not worth attempting to place and keep it in the scrotum. 
In a child under these circumstances it is sometimes important to save the 
organ and perform orchidope.x}\ as well as a radical cure of the hernia. 



I'lo. 407 Orcliulectomy. The inguinnl canal is opened and the cord iepnrated iii) 
to the internal ring or even higher. It is crushed and tied nith entgiit. 


Operation. The surgeon protnides the testicle with his left hand so 
as to make the overl^dng tissues tense, and divides the.se from an inch 
above the external abdominal ring, prolonging his incision ns required.^ 
In cases where the skin is involved by a growth, ulcerated by a hernia 
testis or invaded by tubercle, two elliptical incisions should be made, well 
wide of the di.seasc, and meeting above and below. The first incision 

* Kochcr makes a trans\crse incision across the lower pole of the testis in septic ca»cs 
and large tumours The incision is parallel to most of the large scrotal \essels and little 
bleeding occurs, and, ahoae all, the drainage is cacellent. 
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having exposed the cord above, this is hooked up and isolated as high as 
may be needful, the inguinal canal being open^, if this is necessary to 
get abo% c the disease The cord is then clamped with two strong artery 
forceps, tied with strong catgut and divided, but not too near to the iiga 
tures, which may otherwose dip There is no need to transfix it , it is 
simpler and better to tie it in the groove left by the clamp Usually one 
ligature suffices, but several may be needed when the cord is bulky If 
no bleedmg occurs the ends of the ligature are cut short, and the cord is 
allowed to recede out of sight When there are sinuses or abscesses in 
the scrotum, the cord is isolated, bgatured aud divided before the incision 
IS carried doivn into the infective tissues of the scrotum The clamp on 
the lower end of the cord serves as an excellent tractor durmg the separa 
tion of the testicle and its eovenngs from the scrotum ^ 

The wound is then examined m the case of a soft, rapid growth and, 
where a tubercular testis has threatened to fim^te, any suspicious skin 
must be excised A few scrotal vessels notably one in the septum, may 
require tying The wound is then closed pains being taken to meet the 
tendency of the scrotal edges to invert A tube is left in the lower part of 
the wound for thirty six hours 

In clean eases and those with only moderate enlargement, I think 
>ery highly of Eochet'a incision, which is made over the lower part 
of the inguinal canal and the external abdominal ring just below which 
the mtercoliimnar and the cremasteric fasciae arc divided and the cord 
la c\po$ed high up, ligatured and divided os described above The 
canal must be opened m tuberculous cases and most of the abdominal 
part of the tas is to be removed The testicle is then shelled out all 
iiffimortliagc stopped the wound completely sewn up, and tho dressings 
applied firmly to prevent any oozing The advantages of Kochers 
incision have been enumerated at p 731 

Badical Operation lor Malignant Disease of the Testicle As already 
pointed out on p 73G the bmited operation of otchidectomy described 
above when adopted for inabgnant disease, has not been attended by 
great success The majority of growths of the testicle ate mabgnant or 
potentially malignant, and sooner or later infect the lymphatics and the 
lumbar glands It is true that G W Nicholson ® did not find sarcoma 
invading the lumbar glands, but this growth is very rare For the great 
majority of growths of the testicle, it is wise to remove the draining 
lymphatics and lymphatic glands at the primaiy operation Morris ® 
as long ago as 1895 removed with great difficulty a mass of secondary 
glands m the lorn two years after orchidcctomy for caremoma, and the 
patient survived for nine years, but ultimately died of secondary growth 
uiv ading tho spine and causing mtestmal obstruction Roberts * per- 
formed a similar operation, but the patient died ^Vhen the lumbar 
glands are palpably enlarged an attempt to remove them is inadvisable, 
for the disease will have spread to the secondary glands higher up, which 
are iixemov able Our endeavour ^ould be to ojperatc early and to icmov c 
the lymphatics and glands m one piece w ith the testicle Sir John Bland 

> Thero )s often an adhosion boloiv between the testia and tho (undua of the scrotum 
(Fijr 407) Thw represents aeeordin#' tojwne tli« remstns of the mesorchi im 

’ Huy « J/<M/) Iteps 1007 Ixi 240 
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Sutton ^ describes such an operation in detail with an interesting case. 
The patient, although he developed a secondary growth in the neck six 
months later, was well two years afterwards. 

The following remarks are taken from a valuable paper by jMr. 
Morriston Davies. - 

“ Very slowly has it darnicd upon surgeons that malignant growths 
of the testicle should be treated in the same rational manner as malignant 
disease of the tongue or breast — so slowlj^, in fact, that since Gregoirc 
did the first complete radical ojjeration in 1905 only 12 cases treated 
in this manner have been recorded. At the present time every surgeon 
recognises the imperative necessity of removing the glands and lymphatics 
(with the surrounding fascia) which drain an area, such as the tongue or 
breast, the seat of a malignant grovdh ; and the enucleation of the 
infected glands in such cases is regarded in almost the same light as 
attempting no gland operation whatever ‘ because there is no clinical 
evidence of involvement.’ There is no reason why the same radical 
treatment should not be adopted in cases of malignant disease of the 
testicle ; that the glands are at a distance from the primary growth and 
need a much greater amount of care and trouble to remove is no contra- 
indication whatsoever. It is quite feasible (and the danger of the opera- 
tion is incomparably small compared with that of recurrence when the 
testicle only is removed) to take away the testicle, cord, the artery and 
\'eins of the vas up to their origin from the aorta and entr}' into the vena 
cava or renal vein, the IjTOphatics draining the testicle, the glands into 
which they drain, and the surrounding fascia in one i)iece. The heavj'’ 
mortality from recurrence in cases of simple castration, the i>roporfionato 
frequency with which glands that could not be felt clinically and appa- 
rently normal macroscopically luvve been found on microscopic examina- 
tion to be invaded by growth, should be sufficient to make the radical 
operation the routine procedure. 

‘‘ Before giving details of the operation a fuller understanding of the 
lymphatics of the testicle is necessary. Numerous experiments have 
been made by the injection of coloured fluids and dissections by Jamieson 
and Dobson, Most, and Cuneo. These researches have shown that the 
glands which are in direct communication with the testicle lie on either 
side, over, and between, the inferior vena cava and the aorta, usuall}' 
between the level of the bifurcation of the aorta below and the renal 
veins above, but that occasionally a gland may be found as low as the 
bibircation of the common iliac, and as high as just above the renal veins. 
From this group of glands lymphatics pass out laterally, upwards and 
downwards to other gland.s, the uppermost of which are in close relation 
to the rcccptaculum chyli. From clinical ovidojice (and the ea,se with 
which injected .substances pass through the primary into the secondary 
group of glands) it seems that the .secondary outlying groups may be 
infected soon after the primary ones have become diseased. Certain 
it is that when once the glands have become palpable dissemination of 
the disease progresses rapidly. 

“ The secondary glands lie .so high up in the abdomen and are so 
covered by the duodenum, pancreas, &c., that they are very difficult of 

' Jyjnrt/, 11100, ii, 1400. 

2 Ibiil., 1912, i, 110. 
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accesa So long as the diagnosis of growth of the testicle is made fairly 
early and the radical operation Js undertaken before the primary group of 
glands 13 extensi\ elv implicated it is sufficient if these only are renio\ ed 
The lymphatics of the primary group connected with the right testicle 
he to the outer side and over the vena cava between it and the aorta and 



Fic 40S Radical operat on (or tnsl gnuit d sease of tlic toil c!e The dra n ng 
lymphat c vessels and JjTnph gl nds are r move I mtl the primary groiith n 
the tc t s {Mod Ted from Chevassu ) 

over the nght half of the aorta while those connectel uith the left 
testicle have no relation to the vena ca\a but lie over and on the left side 
of the aorta The glands have been removed by the intrapentoneal and 
the evtraperitoneal routes the latter is im€[oufat“dIy preferable 

The Radical Operation The mcisiCHi which has been most often 
employed to allow of removal of the testicle and cord and to give access to 
the lumbar glands commences over the upper part of the ccrotum 
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extends up to the external ring, along the inguinal canal, and is prolonged 
to a point half an inch above the anterior superior spine ; the incision 
then curves upwards till it reaches the costal margin at the level of the 
tenth rib. At the beginning only the first part of the incision to the 
external ring is made and the testicle and cord are dissected free. If 
there is any doubt as to the diagnosis the testicle should be incised at this 
stage. If malignant disease is present the operation is continued. The 
incision is prolonged in the direction defined above and carried through the 
muscles of the abdominal wall imtil the peritoneum is reached. The cord 
is traced till it passes through the internal abdominal ring, and then while 
the sides of the incision are strongly retracted slight tension is applied to 
the cord so that its fmther course may be easil}’- recognised. In its retro- 
peritoneal course the vas is adherent to the posterior aspect of the peri- 
toneum and the next stage in the operation consists in freeing the cord 
and reflecting the peritoneum mesially. The vas is traced down well 
into the true pehfis and there divided between two ligatures, the cut 
surfaces being treated with the cautery or pure carbolic. This may be 
regarded as the first stage in the operation and requires no extraordinary 
care. The second stage consists in the free dissection of the fascia over 
part of the iliacus and psoas muscles together with the contained spermatic 
vessels and Ijnnpliatics and the removal of the glands from off the inferior 
vena cava and aorta (see Fig. 408). 

“ MTien the vas has been divided the spermatic vessels arc seen no 
longer to form a roimded bundle but to become sjuead out. It is therefore 
necessary to make a wide dissection of the fascia. On the outer side this 
should extend to the outer border of the psoas.- On the inner side the lino 
of division of the fascia should pass mesially so as to cross the common 
iliac at its bifurcation ; the ureter will liero be encountered and must bo 
freely exposed. The dissection is then carried along the inner side of the 
common iliac vessels up to the bifurcation of the aorta. When the left 
testicle is affected the iimer boundary is carried up along the right border 
of the aorta, and special care must be taken not to injure the inferior 
mesenteric artery. IWien the right testicle is the seat of the tumoiu the 
inner border is continued over the middle of the aorta. In both cases the 
upper limit is the upper border of the renal veins. Between these boun- 
daries all fascia, l 3 ’’niphatics and glands must be removed. During the 
dissection the spermatic vessels arc traced up to their junction with the 
main vessels and must be ligatured and divided. Wlicn all bleeding- 
points have been secured the peritoneum is allowed to return into position 
and the abdominal wound is closed without drainage, each of the muscles 
being stitched up separatcl 3 ^'’ 

I prefer to drain the large deep wound for thirty-si.x hours, and to 
adopt Biand-Sutton’s vertical incision through the lineal semilunaris. 
This gives a more direct access to the lymphatic area and, moreover, it 
is easier to close the abdomen .satisfactorily. Ilinman, Gibson and Kuts:- 
mnnn * have analysed the results of the “ radical ” ojicration in 79 case.s 
of teratoma of the testis. Nine of these had palpably enlarged lumbar 
glands before the operation and all died soon afterwards. They estimate 
that 30 jjcr cent, of “ cures ” followed the operation with an immediate 
risk of 12-G per cent, mortality. On the other hand, simple orchidectomy 
* Surg., Oi/ncrc. and Obfl., 1923, x.’cxvii, 429. 
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offers only ft 15 per cent chance of cure Itw however too soon to judge 
whetlier the results of the radical operation arc so much better as to 
justify its much higher mortality Ever) case must be considered upon 
its merits In some cases it is an imdoubtcd advantage to remove the 
testis first and to submit it to a reliible pathologist If necessary the 
Ijmphatics and glands can be removed later at a smaller risk of death 
from shock 

EPIDID^MECTOMY 

Indications (1) Certam cases nj tuberculosis oj tie fe^ficle There 
arc still differences of opmion as to the relative value of epididvmectomy 
and orchidectomy for this disease The relative advantages of the two 
operations should be considered in every case for these depend on the 
extent of the disease and the condition of the patient Barne} ^ m an 
anal^’sis of 163 cases many of which were ttcatcrl by cpididymectomy 
found no local recurrence in any case after this operation Therefore as 
regards local recurrence epidi lyniectomy seems to be as satisfactorj as 
orchidectomy As regards infection of other parts of the gcnito urinary 
organs especially the opposite cptdidjnus Barney found that this was 
just as likely to follow orchidectomy as cpHlidymoctomy This is not v erj 
surprising seeing tint on admission 60 per cent of the cases had similar 
disease of the prostate or vcsiculac an I 30 per cent bad disease of both 
epididymes H H \oung* maintains that the lisease is primary m 
the vosiculm m all cases It is clear that cpt li Ijoncctomy is indicate 1 
under the following circumstances 

(o) t\l\ cases of tuberculous disease of a solitary or remaining testicle 
unksa the bodj of the testes is seriously affected tor it is important to 
preserve the latter or even a well nouiishetl portion of it for its internal 
secretion m order to prevent melancholia and preserve the male charac 
tcnstics 

(b) B hen the disease is bilateral orcbidcctom} may be done on the 
worse side and epididymcctoiD> on the other 

(c) For early umlatcral disease localised to the epididymis epididy 
mectomy may be performed but the body of the testes should be examined 
to see if there is any evidence of disease invading its posterior part 

(3) Certain cases of eslcnsne cystic disease of tfe cpirficf jmis tii elderl j 

V en These cysts sometimes cause much pain and swelling or mdnee 

V aginal hydrocele 

Operation MTicn there is no adhesion to the skin or smus a Kocher 
mcision is made over the external rm** an I the testicle is d splaced 
upwards and out of this wound but an elliptical incision is made around 
any adhesion or smus w hich are generally located at the postero lateral 
and inferior part of the scrotum The tumca vagmahs is freely opened 
and examined Occasionally it is tuberculous then orchidectomy must 
bo performed The testicle and epididymis are exammed If tbe former 
seems healthy the reflections of the serous membrane extendmg from it to 
the epididymis are mcised and the globus minor is separated from below 
upwards As the globus major is approached care must be taken to 
preserve the blood supply of the testis which enters the latter near the 

* Boston 21 ed andSurg Journ 1911 i 913 and i&ut IGI" 409 

* Prodiet d/ U r^og^ )0 6 i 516 
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upper part of the globus major and on the inner aspect of tbe latter. The 
attachments of the globus major are divided and any bleeding vessels arc 
tied. Then an incision is carried forwards through the meso-testes into 
the body for about half an inch, and if the testis is healthy the wound is 
closed with catgut and all bleeding-points are stopped b}^ suture. Then 
the vas deferens is followed up and removed together with the loose 
connective tissues around it. Generally it is sufficient to remove as 
much as can be dra^vn domi througli the external ring, but if there is 
any evidence of disease higher up the inguinal canal must be freely opened, 
and as much of the vas removed as possible. 

RADICAL OPERATION FOR TUBERCULOSIS OF THE 
SEMINAL TRACT 

It is important to remember that tuberculosis of the seminal tract is 
rarely primary, but secondary to tuberculosis of some other part of the 
body, often in the peribronchial or retroperitoneal glands or in the lung. 
It is also essential to realise that seminal tuberculosis generally begins 
in the pelvis, in or about the vesiculse seminales, Avhence it may travel 
along the lymphatics or along the vas deferens to the epididymis, or along 
the lymphatics and ducts into the prostate, nrethra or bladder ; it may 
also travel along the lymphatics upwards into the kidney. 

These facts explain the unsatisfactory results of limited operations 
for tuberculosis of the epididjunis, and the ajjparent recurrence or real 
persistence of the di.seasc in other parts of the seminal or genito-urinary 
tracts. 

Ullman removed the seminal vesicles through the perineum as long 
ago as 1889. The same operation was carried out by Weir in 1895, 
through the groin, and by Bolton, through the sacrum, in 1899. In 1900, 
H. H. Young ^ “ carried out a total bilateral excision of the seminal 
tract by a suprapubic retrocystic extraperitoncal operation.” The supra- 
pubic approach proved unsatisfactory, owing to tuberculous infection of 
the wound and the poor drainage afforded. 

In 1901 Young " analysed the results of 32 cases rei^orted in the 
literature, and found these so bad that he thought the operation was 
not ju-stified, but during the next fifteen years ho found the results of 
more limited operations to be .so unsatisfactory, and the sufferings of 
the patients during the later stages of the disease to be so great, that 
he returned to the attack and evolved the radical operation Avhich he 
has now .successfully performed in many cases. His jdan is : 

“ (1) Complete excision of lateral lobes of prostate, seminal vesicles, 
ami)ulhe, and lower portions of vasa deferentia through the ])erineum 
without opening the urinary tract. (2) E.xcision of remainder of vas 
deferens, epididpnis (and testicle, if involved) through the groin or 
scrotum.” 

Operation. Ana’sthesia . Owing to the risk of reawakening pul- 
monary tuberculosis, a general ana;.sthetic is rarely indicated, and sacral 
aiuc.sthcsia is quite .‘satisfactory except for the removal of the vas deferens 
through the groin near the end of the operation. This part can be 

> Ann. of Surg., 1000, x.x.sii, .S57. 

’ Pmclicc of VroJogy, 1020, ii, 510. 
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'infesthctjsecl by mjecticg tbe cord in the ingiunn! canal with no^ocaine 
For tbe sacral ao'csthesia about 15 to 20 c c of a 3 per cent solution of 
noN ocaine are injected mto tbe lower end of tbe sacral canal tbis anioiint 
of concentrated solution being better than a larger amount of a weaker 
solution 

First S’age Remoial of the Vesictda; Lotcer Ends of Vasa De/ereiilia 
A»i])ull(p and Lateral Lobes of the Piostale through tie Pertneum Tbe 
patient is placed m the exaggerated perineal position used for perineal 
prostatectomy Young s long and debcate urethral tractor is passed 
along tbe urethra as far aa tbe apex of the prostate The same incision 
IS used as for perineal prostatectomy except that its two limbs extend 
about one and a half mebes further backwards to give better exposure 
The central tendon of the perineum is dedaed and divided and the urethra 
exposed at the apex of the prostate The tractor is then gently pushed 
on into the bladder opened and fixed by means of the screw upon its 
handle 

The assistant by gentle pressure ujwn the handle of the tractor 
brings, the prostate into view in the pennenl wound The posterior 
lajcr of the fascia of DenonviUiers is opened where it covers the apex 
of the prOitata and carefully pushed back with the rectum which it 
covers and protects The prostate covered by the pearly white anterior 
hyer of the fascia of Denonvdbcre, is thus displayed 

The edges of the levatoros am are retracted or if necessary incised 
m order to give a better view Two lateral longitudinal incisions 
parallel to tbe urethra and three quarters of an inch apart are made 
through the anterior layer of the fascia of Denonvolliers cutting mto the 
lateral lobes of the prostate but carefully a\ oiding the urethra and bladder 
These incisions ate carried up as far as the base of the prostate Then 
an inverted U shaped incision is made tlirougb the fascia at this point 
and the £ap thus outlined a dissected back without fear of severe 
bleedmg and above all without danger of opening the peine peritoneum 
or mjurmg the rectum By blunt dissection and gentle traction the 
whole of the posterior surfaces of the vcsicul® semitiales are exposed 
The vesjculo? and vasa deferentia on either side are separated by blunt 
dissection in the middle line The greatest care is necessary to do most 
of the dissection below and behind the vesicul*® in order to av oid mjurmg 
the bladder 

Aoe Tmisr) the rasa ahvfewBvVj fs" i\e mpd tjricfixrg 

TVhen the upper ends of the vesiculie have been defined theit fibrous 
and vascular attachments at this pomt are carefully clamped tied and 
dinded The vasa deferentia ore isolated as far as po'^ible with care of 
tbe lower ends of the ureters which may be felt but not seen The va'?a 
deferentia are clamped tied and divided The clamps are left on at the 
upper ends until the vasa are avulscd dimng tbe second stage of tbe opera 
tion The lower end of the vasa and the vesiculie are then turned over 
and drawn forwards while the lateral lobes of the prostate are gouged 
out with a sharp spoon The ejaculatory ducts are then cut across close 
to the base of the prostate and all the diseased tissues are removed m 
one moss The penneal wound is tempofardy packed with gauze 

Second Stage Ejndidgmectomi/ and Awlston of the Fas through the 
Groin Unless there are smuses the incision is made at the base of the 
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scrotum, just belou- the external abdominal ring, but. if sinuses are 
present, the wound is made lower down so that the infected scrotal tissues 
can be removed together with the diseased epididymis. 

The cord is exposed and the testicle delivered inside its coverings. 
The vas is isolated, the tmiica vaginalis opened and the testicle carefully 
examined ; if definitely diseased it is removed in one piece with the 
epididjmiis and vas deferens, otherwise it is carefully preserved. If the 
opposite testicle has been already removed it is particularly important to 
save the remaining one, or even a healthy portion of it. because of the 
value of its internal secretion. ^Miile separating the epididymis from 
the testicle it is necessary to avoid the spermatic vessels rimning on its 
inner side. If there is any suspicion of tuberculous invasion of the testicle 
it is well to apply the cautery at the suspected point. 

The vas is now separated with the finger introduced into the inguinal 
canal, and to and fro traction is made upon the two ends of the vas 
until it moves freely, when it is released from below and drawn out 
through the groin. In some cases the vas may be so adherent that its 
complete removal is impossible. It is then wise to drain its lower end 
through the perineum, and occasionally it is necessary to insert a drain 
in the anterior wound. 

When it is necessary to remove both vasa deferentia and both epi- 
didymes, to save time the assistant deals with one side while the surgeon 
works on the other. 


ORCHIDOPEXY 

Indications for Operation. (1) The co-e.vistence of a hernia, which 
cannot be retained properlj^ on account of the malplacement of the testis. 
In nearly all the cases a potential hernial sac exists, so that a hernia maj' 
develop at any time in those in which the serous canal is sufficiently wide 
or distensible. Such a hernia is peculiarl}' apt to become strangulated on 
its first descent. 

(2) AttaclvS of paiu, either from twisting of a long mesorchium. which 
is conunonly present, or from nipping at the external ring, or pressure 
within the canal. Strangulation and gangrene of the testicle may occur 
from twisting. 

(3) Age. It is rarely of use to attempt to bring the testis down after 
puberty [vide infra). It is better to remove it after this age, when only 
one testis is retained and causing trouble. At one time it was necessary 
to save the testicle to gain admission into the Army orXavy ; now it is only 
necessary to cure the associated hernia, and the testis may be removed if 
desirable. 

(4) Retention in the canal or at the external ring, but not when the 
testis is within the abdomen, for the cord is too short. 

One or two preliminary questions arise here : What is the value of 
the retained or cctojn'c testicle ? At what age ought the operation 
to be performed ? These may be answered together. It will be seen 
by reference to Jlr. Jacobson’s Diseases of iJic Male Organs of Generation 
on the condition of the retained or ectopic testicle, if nothing be done, 
that the following arc certain : [a) that such a testicle ultimately 
becomes, and usual!}’ before adult life is reached, physiologically useless ; 
(6) that, as some of the cases I have given show, during the early years of 
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life the testicle thougli ill developed may be capable under more natural 
surroundings of becoming a useful oi^n (c) that the jienod m irliich 
tie testicle passes from a ja-obably useful into a useless state must be an 
uncertam one varymg wth the attacks of inflammation ic ilost 
French surgeons ha\e advised deferring the operation until the age of 
about sixteen as up till this time a letamcd testicle may still descend 
IVhile this IS true I should strongly ativocate resort to operation at an 
earlier dite a step which I have taken in the cases given below on the 
following grounds It must always be qmte uncertam at what date 
structural changes marrmg the efficiency of a testicle have set m These 
must depend on the niunher of recurrent inflammatory attacks and chil 
dren are certainly not exempt from these xtgam in cases complicated 
with a herma the longer an operation is deferred the more difficult will it 
be to ensure a radical cure Moreover a condition of this kind, interfermg 
as it may do ivitb activity and enjoyment of life schoolmg apprentice 
ship i.e should be put right as soon os possible Fmally if the testicle s 
growth and development are to be furthered bj the transplantation and 
this 13 one great object of the operation— it is surely more probable that 
this cad will be secured by bringing the testicle into its natural home 
before puberty that important epoch and its consequent sexual changes 
ha\ c set m I should prefer operating between the ages of eight and nme 
though m the case of the children of the poor where tune is of great 
importance I should consider it quite justifiable to operate earlier 
especially if there has been anj attack of pain or if a troublesome hernia 
CO exists Before the age of two and three years the small size of the 
parts their fragility as far as hoUling sutures go and the difficulty of 
maintaining asepsis are contra indications to operatiac mtcrfercncc 
The folloivmg remarks and description of the operation recommended 
are taken from Mr Phibp Turner s monograph * 

In a good many ca^es the testicle does not dev e)op but shows evidence 
of further atrophy and may become merely a small fibroid nodule this 
IS generally associated mth retraction towards its former position but 
uiaj occureventhoughitremamsmthescrotum This atrophic change is 
probablydue to injury to the testicleand interferencewith its blood supply 
Even a normal testicle is a delicate structure and m an imjicxfectly 
descended and developed organ which it ij» hoped will after transplanta 
tion undergo further development the injury pro luced by transfixion 
and ixactaCiijft <?/ ds swisArnev? Ay* isad .wfeiatmsw frrAi its 

blood supply by tension on tbc cord are likely to imperil this desired 
result * 

'Mr McAdam Ecclcs (The Imperf ceil j Deecenlcl TesUg p 39) thus 
sums up the results of the operation — 

In a certain proportion of such cases it will grow and dei clop so as 
to become in tie future a thoroughly efiicient organ The exact number of 

< Inju nal Item a thelmpe ft tig DeietnJtdTffttcUaiJ I ar eortU(J & I Church )I1 

• Vtr L.B Unwlin? The ''un, calTroatmwtol the Incompletely DejeendeilTcatis 
Fred t oner 1008 Uxxl p jO inTestigated the rwult* in a »cr m of forty cases lie 
lies them as follows — 


tar results 

I romiaeil favoumlty 
Not traced 
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instances in Avhicli tliis happy termination does occur is imlniown, because 
there are no proper statistics on the subject. But, from the after-inspec- 
tion of not a few cases where the testis has been transplanted into the 
scrotum at the same time that a radical operation has been performed 
iipon the accompanying inguinal hernia, it has been found that the 
testis has a very great tendency to mount again into the region of the 
superficial ring, if not actually into the inguinal canal itself, particular!}' 
if the case is observed some years after the initial ojjeration. With regard 
to the second half of the question (that of the possibility of further growth 
and development), if the testis does remain in position, it Avill in some 
instances undergo development : but, on the other hand, should it be 
retracted, it will as certainly become more atrophied, or, at any rate, not 
develop. There is here, once more, a significant Avaut of definite record 
of the subsequent history of these cases, and those that haA'c been traced 

haA'c not giA'eii the operator too much 
satisfaction.” 

To sum up, the reasons for the dis- 
appointing results of orchidopcxy, as jDer- 
formed in the us\ial way, are as folloAvs : — 

(1) Injury to the testicular tissues by 
sutures. There must ahvnys be a good 
deal of tension on these, and this must 
cause injury and laceration, Avhich will be 
folloAved by an inflammatory reaction. 

(2) Injury to the veins and interference 
Avith the blood supply. Apart from di\'i- 
sion of any veins, the suture, especially 
AA’hen attached to the thigh or a Avire 
cage, must tightly stretch these vessels 
and seriously interfere Avith circulation. 

(3) The lack of an}' persistent force to 
counteract the teudcncy of the testicle to retract after removal of the 
retaining suture. 

(4) Injury to the A'as. This structure is very rarely so .short as to 
prevent transplantation. Indeed, it A'cry often forms a loop below the 
testicle, and may be here injured during the division of its lower attach- 
ments. It has also been recommended, Avhen the ams is unduly short, 
that the epididymis may be dissected aAWiy from the testicle Avith a view 
to proA'iding additional length, so that the globus minor is uppermost. 
Such a proceeding is unlikely to be successful, and the injury is likely to 
lead to atrophy. 

(o) Failure to divide the gubernaculum or fascial bands. 

(G) An undcA'cloped condition of the affected side of the scrotum. This 
is often an important factor, especially in unilateral cases. 

For the past Icaa' years I have attempted to overcome these adA'crsc 
conditions by transplanting the testicle through the septum to theoijpositc 
side of the .scrotum. In unilateral cases the affected side of the scrotum 
is often i)adly developed, and frequently the median ra])he Avill be found 
to be directed obliquely or even nearly horizontally. In any case there is 
ahvays plenty of room for both testicles in one compartment of the 
scrotum. 



Fio. -109. Orchidopc.xy. Coroiinl 
section of scrotum nncl testes. 
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stitches are required to hold the testis m its new position , it is 
prevented from retracting by the smallness of the opening in the septum 
The clastic action of the septum and the weight of the scrotum and the 
normal testicle supply % slight but continnous force of mdefimte dura 
tion which counteracts the tendency to retraction (Fig 409) The 
importance of free division of the gubemaculum and fascial bands 
extreme care m mampulatmg the testis and preservation of the \as and 
veins has already been insisted upon and these, together with the 
enclosure wherever possible, of the testicle in a tunica vagmalis, are all 
citefully attended to m the course of the operation 

Wierc both sides are aSected it is possible m some eases, to operate 
upon one side, transplanting the testicle to the opposite side of the scro- 
tum and then after a snitahle interval to repeat the process on the 
other side so that the right testicle occupies the left, and the left testicle 
the right compartment of the scrotum 

Operation The procedure is exactly the same whether a definite 
hernia is present or not m the latter case there is practically certam 
to be a potential or unoccupied bemial sac which will require exactly 
the same treatment The early stages follow closely the lines of the 
operation for the cure of inguinal hernia described m Chapter II and 
hence will not require a detailed descnption 

For convenience the operation will be tlescnbed on the nght side in a 
boy aged twelve years with a testicle arrested in the mguinal canal but 
which occasionally prcecots at the external nng A similar operation 
can be performed for most cases of ectopia testis 

(1) Exposure of the Testicle and Hernial Sac The slon incision 
about three inches m length runs slightlj above and parallel to Poupart s 
ligament, and ends below just above the spine of the pubis The external 
oblique aponeurosis is exposed by freemg (he edges of the mcision m the 
su|)erficwl tissues and the citcraal abdominal nng will be identified m 
the lower part of the w ouad An incision about an inch m length is made 
in the aponeurosis m the direction of its fibres above and to the outer 
«ide of the ring ending some little distance above this so as not to divide 
the mtercolumnar ligament The external oblique is now separated 
from the internal oblique and the lower border of the latter muscle, 
which IS probably a good deal thinned out is retracted so as to bring the 
cremaster into view This is tom through by means of a blunt dissector, 

ivaad tocher hj 

fascia, and possibly the testicle also, are exposed just below the internal 
abdominal ring These structures are now seized by dissecting forceps 
and arc drawn forwards, the cremaster being peeled off ui a transv erse 
direction until the cord and sac, enclosed in tbeir fascial sheath are 
completely freed, and can be dii^laccd from the inguinal canal through 
the incision m the external oblique AVhen this has been done a pair of 
forceps placed behind the cord will prevent it slippmg back into the 
canal Retraction of the lower border of the internal obhque is now no 
longer required 

(2) S^rolionantlJRoncnvli^theJIernialSac The sheath of infun 
dibuliform fascia is carefully tom through m a longitudinal direction for 
about an inch This will bring the v eins of the sjiermatic plexus distmctly 
into V U.W, and possibly the edge of the sac may also be seen at once Caro 
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is necessary at this stage to make sure that the sac itself is not torn open. 
As soon as the edge of the sac is seen it is secured by a pair of Spencer- 
Wells’ forceps : if there is any difficulty in identifying this edge, the left 
forefinger should be placed beiieath the cord and the structures be well 
spread out over it. '\^lien the edge of the sac has been identified and 
secured the veins and the vas are peeled away, in a transverse direction, 
with the help of a blunt dissector. A short length of the sac is, in this 
way, completel}^ separated from the .structures which form the cord, and, 
when this has been accomplished, the blunt dissector, aided by wiping 
movements with gauze, will readily complete the sejjaration up to the 
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Fio. 410. Orclii(lopo\y. 


level of the internal abdominal ring, TJie sac is ligatured in the wa}"^ 
and at the level already described (Chapter II.), and after the .sac, a little 
lower down, has been secured by a pair of tS 2 )enccr- Wells’ forceps, it is 
divided between these and the ligature (Fig. 410). The stump slips up 
beneath the internal oblique, and the mo.st essential part of the cure of the 
hernia has been completed. 

(3) Closure of the Tunica Vaginalis. The lower portion of the .sac is 
now separated from the vas and veins until the level of the upper end 
of the epididjmiis is reached. It. is here again transfi.xcd, ligatured and 
cut through on the pro.ximal side of the ligature (Fig. 411). In this way 
that part of the sac between the internal abdominal ring and the epidi- 
dymis is removed, and the testicle remains enclosed in a peritoneal bag, 
which forms the tnnica vaginalis. This covering protects the testicle 
during the manipulations of the later stages of the operation, and also 
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tmU a!Io^ it some degree of mobility inhen it is transplanted to its new 
position ThougL desirable tbis closure of the lower end of the sac 
13 not essential and if ov,nng to thinness of the peritoneum the tunica 
% agmalis becomes lacerated to such an extent that it cannot be closed 
cither by transfixion and bgatnre or by a simple purse string suture it 
13 best to leave it open Indeed if a definite hydrocele be present no 
attempt ‘iboull bo made to reconstruct the tunica \agmalis but this 
should be treate 1 as in the operation for the cure of hydrocele 

(4) Division of the Giibirnacalum and Fascial Bands The lower 
attachments of the gubernaculum are now put upon the stretch by pulling 



Tip 411 Orcb dopesy 

on tho tunica laginalis ana testicle The strength and extent of these 
varj a good deal hut as a rule they can be tom through which has the 
advantage that it is less hi cly to be followed by bleeding than when knife 
or scissors have to be emplojed After separation the giibemacidum is 
transfixed and ligatured by a needle threaded with strong catgut this 
as a rule should also pass through the lower part of the tunica vaginali!. 
(Fig 411) The downward prolongation and the sire of this structure 
enable this to be done vnthout fear of injury to the testicle It is important 
however to remember that the vas often forma a loop which extends m 
the tunica vaginalis for some distance below the epididymis this can he 
detected by inspection and palpation and when this is done it is easy 
to make sure that it is not include 1 m the ligature This ligature is not 
cut short but the extn mif ics of the free ends each of which should be 
about Rix inches m length are seemed by a pair of Spencer ells forceps 
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The cord is next inspected, and any fascial bands remaining from the 
sheaths of cremasteric and infmidibuliform fascite, -which become tense 
and prevent the descent of the testis, are torn across or divided. It 
has already been pointed out that shortness of the veins is an nniisiial 
complication, and that insufficient length of the vas is a still rarer condi- 
tion. ^^^^en these unusual hindrances to transj^lantation are present 
the testicle is usually arrested within the abdomen, and. in any case, 
they will have been recognised at an earlier stage in the operation, and 



Fig. 412. Orclutlopcxy. 

the testicle will then be disposed of upon the lines already indicated. 
The testicle, enclosed in the tunica vaginalis, is now only attached Ijy 
the vessels and the vas, and it is covered with gauze soaked in hot sleiilc 
saline during the next stage of the operation. 

(5) Preparadon of a Bed for (he Testicle in (he opposite side of the 
Scroluw. .^Vn incision, about an incli in lengtli, is made in a vertical direc- 
tion on the anterior aspect of the opjmsite side of- the scrotum (Fig. -112). 
Since we are considering an operation for right imperfectly descended 
tc.sticle, this incision will be on the left side ; it is most conveniently 
made by squeezing the left tc.sticle forwards, so as to make the skin tense. 
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The superficial tissues are dm 1«I through the w-hole length dow n to the 
fibrous sheath of the tunica vaginalis but care must be taken not to injure 
this structure ^\^lcn the celluKr tissue has been uell opened up the 
margins of the skin incision are retracted by two pairs of tissue forceps 
and after anv bleeding \essels have been secured a space is cleared by a 
blunt dissector or the finger between the septum of the scrotum and the 
left tunica ^aglnalls The eonnecti\e tissue is \cry loose and an ample 



bed can readily be prepared while domg this there is no danger either 
of opening the tunica vaginalis or of ilaraaging the testis 

(6) Tranajilanting tl e Testide ITie forceps gripping the ends of the 
long ligature arc now passed through the incision in the external oblique 
aponeurosis and are pushed through the external abdommal ring well 
down into the scrotum The closed blades of the forceps are next pressed 
inwards so as to impinge upon the right side of the septum of the scrotum 
near its centre and then by manipulation of the hau lie they are made to 
present m the scrotal wound pushing the septum before them (Fig 413) 
A small mcision la now made with a kmfe m the septum o\ er the end of the 
forceps with the result that the blades with the ends of the ligature are 
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pushed riglit through into the scrotal M'ound. When the ends of the liga- 
ture have been secured, the forceps are undipped, and are sloivly with- 
drawn ; while this is being done, the blades are opened out so as to stretch 
open the soft parts and make a channel along which the testicle can pass to 
its bed on the left side of the scrotum. Though the passage from the 
inguinal canal to the septum may be freely dilated, care must be taken 
not to tear the oj^en wound in the septum too wddely ; it is better to have 
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Fio, 414, Ori*hido))(‘\v. 

this rather too small and to enlarge it later if the testis cannot be drawn 
through it. 

The testicle is now replaced in the inguinal canal, and, by steady 
traction on the free ends of the ligature, aided by pressure from above, 
it readily passes along the channel made by the forcejis as far as the 
septum. When it arrives here, the pull e.vcrted on the tunica vaginalis 
makes this assume a somewhat conical shape, the enlarged basal portion 
of which is formed by the testicle. The narrow pointed portion of the 
cone, formed by the tunica vaginalis alone, readily jiasses through the 
small opening in the septum ; steady traction from below, aided by 
gentle pre.ssure from above, gradually dilates the opening, and presently 
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the testicle slips through (Fig 414) As soon as this has happened, the 
elastic character of the septum causes the opening to contract, and thus 
to prevent any return to the old position If the opening in the septum 
should be too small to allow the testicle to pass through, the traction may 
be relaxed, and a director, guided by the li^tuxe, may be slipped through 
the opening, which is slightly enlarged by a knife run along the groo\ e 
Renewed traction will now draw the testis through into its bed It will 
be seen that if the initial opening m the septum be too large, the testicle 
might partially, or even completely, retract through it No sutures are 
required to fix the testicle in Jts new position , it is simply placed in the 
prepared bed, vhich is finally washed out with hot salme solution 

At first there will, m many cases, be a tendency for the septum to be 
drawn upwards, but retraction to the old position will be resisted by the 
elasticity of the septum and the weight of the scrotum and normally 
placed testicle of the left side This force, though slight, is constantly 
being exerted, and is of long duration, while fixation by stitches can only 
act for a few days, until the sutures are removed or cut out It will be 
noticed that the channel made for the spermatic cord passes beneath and 
at some distance from the urethra 

(7) Closure of ike IFounds Hie wound m the scrotum is closed by a 
few silkworm gut stitches, care being taken that the edges are not inverted 
The wound m the grain is closed in the same manner as in the operation 
for hernia , the incision m the aponeurosis ts sutured with fine catgut, 
and this should be continued down to approximate the pillars if the 
external ring is unduly large The incision m the superficial tissues is then 
sutured and the dressing applie<\ 

The Results of the Operation It must be admitted that in a certam 
proportion of the cases, the local condition does not allow of anything 
like a perfect result too much must not be expected from the operation 
either by the surgeon or the patient In an ideal result of an operation 
for inperfectly descended testicle the folfouing conditions would be 
fulfilled (1) The testicle should remainmits new position m the scrotum 
(2) All complications should be cured and all eymptoms relieved (3) It 
should either develop, or legam, its normal functions 

With regard to the first of these conditions, although, owing to the 
war, I have not been able to keep my cases under prolonged observation, 

I have no hesitation in saying that, m the great majority of cases in which 
trinsplantation to the opposite side has been carried out, the testicle 
does remain m the scrotum, and that the results m this respect arc greatly 
superior to those of the ordinary opciatioQ of orchidopexy 

As regards complications and ^Tnptoms, it may be confidently stated 
tliat any comphcation, such as benua or hydrocele, will be cured Though 
some slight tenderness may persist for some time, it is unusual for there 
to he any severe pain, and a gradual diminution and disappearance, both 
of pam and tendemess, may be expected These symptoms depend 
upon the position of the testicle, bemg dightly marked or absent m the 
first group, and tending to persist for a longer tune in the second and, 
especially, the third I have never been called U£>on to remove a testicle 
' which has been transplanted m this way 

■With reference to the third point, the return of function, nothmg 
tan he added to what has already been said I hav c certainly noticed 

IS-J 
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some increase in size in several cases, but this, of course, does not bv anv 
means necessarily mean a functional development. 

J\Ir. Comer ^ prefers replacement of the retained testis within the 
abdomen to orchidopexy, because he believes that the retained testis 
rarely becomes functional, and that the internal secretion of the organ is 
retained just as well after abdominal replacement. I do not agree ndth 
these mews, but prefer to perform orchidopexy for suitable cases, for this 
is more likely to be followed by development of the testis, if undertaken 
well before the age of puberty. Experiments upon animals tend to 
show that the normal testis atrophies if replaced within the abdomen 
before the age of maturity, hloreover, a testicle inside the abdomen 
has given rise to peritonitis as a result of ascending infection in gonor- 
rhoea; heematoma of the testes has followed injuries of the lower abdomen, 
and growth of testis has occurred. Moreover, the testicle has descended 
into the canal together with a hernia in some cases. On account of 
severe pain and disability I have had to remove several testicles which 
had been placed in the abdomen. I should replace the testicle in the 
abdomen only when it is the only testicle and then causes pain, is associated 
with hernia and cannot be brought down oiit of the canal. 

^ Bril. Med. Joiim., June 4, 1904. 
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Preparation. To lessen the unusual risk, of septic infection which la 
asi^ociated with operations on the anus and rectum, and to dimmish 
the post-operative discomfort, it is of great importance to prepare the 
patient adequately before the operation, especially before excision of the 
rectum for groivth The patient should be at rest, but not necessarily 
m bod, for several days (up to a week before excision of the rectum) 
before the operation, and on light, easily digested food which leaves but 
little residue Milk m moderation, eggs, butter, cream, sugar, jelly, 
soup, olive oil, Benger’s food are valuable The colon must be emptied 
as far as possible by giving a dose of castor oil 51 thirty sw hours before 
the operation, followed, if necessary, by 51 to 5 u of Magnesium or sodium 
sulphate "When there is obstruction one or more water or saline cnemata 
are usually necessary Ko laxative should be given for twenty four 
hours before the operation, but on the contrary peristolsrs is to be w- 
hibitcd by the administration of opium The rectum and colon ate 
thoroughly emptied by means of an enema given about twelve hours 
before the time fixeil for the operation If these precautions are taken, 
the bowels rarely act during or soon after the operation, and the wound 
)s less likely to become mfocted Salol may be given by the mouth, and 
weak antiseptic solutions may be used to irrigate the rectum m septic 
cases 


ISCHIO-RECTAL ABSCESS 

It 13 imperative to open all iscbio rectal abscesses without delay m 
order to avoid the formation of fistula; and extensive sinuses The 
overlapping flaps of skm arc to be excised so as to lay the cavnty well 
open and to av out the need of pfnggmg, w Aich ix a pamfaf and lAingeruas 
process, too often leading to the fonnation of fistula A surface dressing 
of gauze and vaseline and the frequent use of the bath brings an easy, rapid 
and complete cure ^ 


FISTULA 

Varieties. As these have a very practical bearing upon the operation 
the) must be alluded to here 

(1 ) Comphle (11 ) B/uid External Here un external opening only 
exists, though in a coi«itIcrable number of ca«es the internal opening w 
overlooked (iii ) Blind Internal An opemt^ through the mucous 

I LoeVhart ilummerjr, Clmc^ Journat, 1023, ii, SSO 
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membrane is here the only one. This is the rarest, but an important 
variety, as, if overlooked, it is certain to be troublesome. 

A discoloured spot or patch of skin sometimes marks the place where 
an external opening may occirr. Mr. Lund ^ relates a case in which a 
very chronic and slowly advancing blind internal fistula had excited, 
by its extreme end, just enough inflammatory thickening of the skin 
to imitate a keloid growth, for which it was at first mistaken. 

Situation of Openings. Both of these are usuall}’^ within an inch, 
more often half an inch, of the anus. The internal one may be detected 
as a slight depression or papilla by the finger, or by the sjreculum, or, 
in obsciuer cases, bj’- the proctoscope. 

Horseshoe Fistidw. Here an external opening on either side com- 
municates Avith a single internal one, often at the back. This is an 
uncommon but an important Amriety for, if the bridge be cut through 
on both sides, loss of anal control is Amry likely to ensue. It is better to 
make a free opening on one side, and to scrape and pack the other limb 
of the fistula from the opening. The sphincters should not be dmded 
completely on either side, for incontinence has often folloAA’cd this mistake. 
There is not the same objection to diAuding the external sphincter in the 
middle line behind, AA'hen this is necessary for free drainage.* 

MttUiple Fislitke. This condition should alAva}'s cause a suspicion 
of stricture or extensiAm ulceration, e.g. syphilitic, tuberculous or malig- 
nant. 

Fistula with Ttiberculosis . When a fistula presents an external 
opening Avith undermined, Imd edges, AA'here the tubera ischii stand 
out prominently from emaciated nates, tuberculosis is always to bo 
suspected, CA^en if no history of cough or hmmoptysis is giA'cn. 

Question of Operating on Phthisical Patients. While each case must 
be decided by itself, the folloAA'ing remarks may be useful ; 

Where the phthisis is adA-anced, the cough incessant, the fistula 
multiple or branched, an operation is out of the question. On the other 
hand, where the physical signs are little marked, night sweats slight or 
absent, Avhere the fistula interferes AA’ith the patient taking the all- 
essential e.xcrcise, Avhere the poAA-er of repair is good, an operation is 
indicated. Not all anal fistulm in tuberculous patients are tuberculous, 
but many are the results of ordinary neglected ischio-rcctal abscesses. 

Before operating the surgeon .should remember that repair is here 
often sluggish, the mental condition much depressed. He should do all 
he can to improA'e the general condition before and after the operation. 
And if this can be performed in sunny AA'eathcr, or, better still, in the 
countrj’’ or at the seaside, so that the patient can soon ha\'e fre.sh air in 
the recumbent position, so much the better. WhencA^er possible a 
general aniesthetic should be aA'oided. 

Operation, The patient being either on his side Avith the knees avcII 
fle.xed, or better in lithotomy position, the surgeon introduces lightly a 
probe-pointed pliable director. In the case, of a complete fistula, the 
internal opening being hit off, the point of the. instrument is felt for by 
the finger and hooked out of the ami.s. If, after careful examination, 

’ IJunl. Led., p. SS. 

* -Mr. Cripps of Jtedum nnrl .-Ijiim, p. IG.A) f-liow.*! tlmt if, in women, tho spliinctcr 

is nit tlirough anteriorly, tilicre it decussates with the spliincter vagina:', incontinence of 
faces is verj" likely to take place. 
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the surgeon cannot find an internal opening he must not make one but 
should open the smus freel;y along the director and remove all over 
hanging edges of sUn as well as the lining of the whole track leaving 
only a saucer shaped cavity instead of the usual deep fi'isure which is 
so ill-drained and so difficult to heal (fig 415) Fistula m ano frequently 
recurs chiefly on account of mcomplete remo\a! of the suppurating 
smuses and imperfect after treatment 

In the case of a blmd internal fistula the internal opemng must he 
found with a speculum and a curbed probe passed from this so as to 
project beneath the skin In every case the whole length of the sinus 
between skm and bow el must he completely laid open by divudmg the 
bridge raised by the grooved director or probe \\*hen this has been done 
very careful evamination is made for other smuses by the introduction 
of the probe and bj pres'iuze mth the finger uhich squeezes out any 
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discharge and feels for indurated tracks tVherever these run they 
must if po'^ible be laid open I have alieadv alluded to the question of 
av oiduig division of the «phincter am whenever possible It is also unpor 
tant not to carry the motion higher mto the bowel than is absolutely 
necessary but free drainage must be pronded by prolonging the incision 
far enough outwards mto the ischio rectal fossa Every attempt how 
eier should he made with the aid of a good light and retnction to lay 
open every emus extra care being taken the higher the incision has to 
he carried to arrest all bleeding 

IMiiIe the sinuses are being followed up auy old gristly tissue must be 
completely remov ed all pyogenic or granulation tissue excised or entirely 
scraped out and every lU nourished flap and tag of undemuned skin cut 
away If any troublesome piles co exist they should be removed at the 
same time 

A strip of sterilised gauze or cotton wool smeared w itb aseptic vaselme 
is lightly applied to the wound and covered with a sterile pad The 
bowels are kept acting once duly and immediately after the action the 
parts are soakvd and cleansed in the bath The dressing comes off 
without pam and is renewed when the patient returns to bed Tight 
picking IS to be avoided because it hurts and delays healmg 
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Excision and Immediate Union o£ Fistulae. ]Mr. Eeevcs recommended 
this treatment some years ago.^ It certainly has the advantage of often 
shortening the treatment great!}’’ and preventing loss of the sphincter 
pover. but at the risk of two dangers : (1) Sepsis. (2) The part within 
the bowel is sometimes difficult to suture satisfactorily, and may persist 
as a sinus later. The method may be tried in simple cases which do not 
extend far into the bowel. 

Operation. The anus having been well dilated, the fistula is laid 
opened and its walls excised. Any skin or mucous membrane which is 
unhealthy or which will get between the edges of the wound must be 
snipped away and the bleeding stopped. The wound is closed in its 
whole extent by sutures, which must imderrim the womid, so that the 
depth of the latter may be efficiently closed. These arc left in for a 
week or ten days. 


HEMORRHOIDS 

Indications. (1) Continuance of hsemonbage or discharge, and per- 
sistent liability to descent of piles in spite of judicious treatment. Pro- 
lapse of the hffimorrhoids may interfere with sitting, walking and 
riding. 

(2) Repeated attacks of strangulation and thrombosis of the pro- 
lapsed piles. UTicn prolapsed piles tlirombose and are irreducible, they 
cause great pain and misery which may continue for some weeks and end 
in sloughing and suppuration. It is better to remove them at once and 
thus save unnecessary pain and the waste of some weeks of valuable time. 

(3) Severe pain from associated fissure of the anus, or prolapse of 
the rectal mucosa. 

(I) Absence of enlargement of the liver due to cirrhosis, cancer or 
other disease, causing obstruction of the portal vein or of its tributaries 
in the colon or rectum. Every care must be taken to exclude such causes 
of .s}miptomatic piles when removal is i 2 .selcss and vexatious. In many 
cases cancer of the upper part of the rectum or pelvic colon, as the cause 
of piles, has been overlooked with sad re.sults. 

OPERATIONS. Injection of Carbolic Acid— Ligature and Excision — 
Cautery — Excision and Suture — ^Whitehead’s Operation. 

(i.) Injection of Carbohe Acid. The sjTnptoms of uncomplicated 
internal piles of moderate or small si;je can be relieved or even cured by 
injecting the piles with 10 to 20 per cent, carbolic acid di.^solvcd in 
equal parts of glycerine and water or with u per cent, to 10 per cent, 
quinine-urea hydrochloride. The latter is attended with Ic.ss discomfoit 
and is said by American surgeons to be ns effective as the former, which is 
the solution almost invariably preferred by English .surgeons. Bleeding 
is e.specially amenable to this treatment and is usually arre.sted by one 
injection. Prolajise and other .symptoms are also corrected, at least for 
a lime. .«ometimcs permanently. 3Iost adults have internal pilc.s but do 
not know it until they bleed, prolapse or thrombose. They do not 
matter when they give no trouble and. from this ])oin1 of view, the ])atient 
is usually satisfied with the re.sults of the injection treatment. Even if 
the symptoms recur he docs not mind the repetition of a treatment which 

' Brit. Mtd. JouTj]., ]SS7, i, !)I7. 
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needs neither ansesthetic nor rest from work Many patients cannot or 
lU not ha^ e an operation for piles, thej only want to have their symptoms 
reliea od so that the) can carry on with their v. ork 

The injection treatment is particuhtly suitable for the treatment of a 
single bleedmg pile and for old and feeble patients or others unsiutable 
for operation The chief disadvantages and limitations arc 

(1) That, m more than half the cases, symptoms recur sooner or later, 
calling for further'injcctions or for the radical operation 

(2) That only a small proportion of cases of piles are suitable for this 
method The pile* must be uncomplicated not inflamed and not too 
large , they must not be associated with external piles for the latter may 
slough after injection of the commnmcatmg internal piles 

(3) There must be no sugar in the utmc for sloughing has followed the 
incautious use of this method in diabetics 

Technic Groat care is required id carrymg out the mjection 
properly asepsis and accuracy of injection being observed and above all, 
the solution used must be neither too strong nor too abundant Severe 
h'cmorrhagc painful thrombosis ewn disastrous and deep sloughing 
fissure abscess and fistula have followed the improper use of this method— 
especially the use of too strong solutions or the choice of imsmtable 
ca'ses 

After the usual preparation and cleansing a fenestrated rectal speculum 
IS greased with sterilised \ascline and introduced and a pile projectmg 
through the wmdow m the speculum is seized hy a special small clamp 
and two to sis oiinims of the 10 per cent solution of carbolic acid is 
injected into the centre of the pile near its base From one to five piles 
maj be treated m this way \crj little mconvemenee follows the injec 
tionof oneof two piles the patient being able to return to work the next 
day being allowed full diet and getting normal actions of the bowel 
without the need of aperients If only one or two piles are injected at 
the first Sitting the rest may be done after three or four days Some 
surgeons repeat the mjections of each pile three or four times the whole 
treatment takmg a month but the patient is able to do his work all the 
time After this methodical and repeated injection recurrence of symptoms 
is rare 

(u ) Ligature IVhen properly used this is a very easy rapid and 
good method Here as elsewhere that surgeon will have the best results 
who has thoroughly familiansed Jumsell with the detail of one operation 
The followmg appears to me to be a fair way of puttmg the comparative 
merits of the ligature and the cautery 

{!) In my opinion the ligature is more generally suited to all cases 
Again, it can be more easily apphed to piles high up than can the cautery 
(2) Jvo special instruments are neciled (3) A ligature applied is done 
once for all the cautery may have to be reapplied more than once if 
bleedmg follows when the clamp is unscrewed f4) The risk of bleedmg 
IS less and hence this method is ej^ieciaUy advantageous m ansemic 
patients (6) The ligature is free from the objections to the cautery m 
private practice, viz the smell and the need of a cumbersome apparatus 
otherwise rarely used 

Operation The preparatory treatment is that giv en at p 757 and 
js of great importance The patient bemg m the lithotomy position and 
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M’ell relaxed under etlier_, tlie anus should be gently dilated.^ There is 
rarely any heed to stretch the sphincter. When the piles have been 
displayed the surgeon decides how many there are to remove and at once 
fixes an artery forcejis on each of them. The piles which lie lowest accord- 
ing to the patient’s position ^ are drawn down with artery forceps., and 
the surgeon with blunt-pointed scissors, curved on the flat, cuts a groove 
aromid the lower two-thirds of the pile, which is then separated from 
the submucous and muscular coats by blunt dissection. The object 
of this deep groove is twofold ; it forms a bed in which the ligature 
can be sunk tightly, and, above all, it leaves a very small pedicle of 
tissues to be strangled. The groove, moreover, can be cut without 
risk of hcemorrhage, as, however large the pile, its vessels enter it from 
above, rumiing into its upper part just beneath the mucous membrane. 
The surgeon then ties round each pile, which is now still further dragged 
down, a ligature of strong catgut. Sinking this into the groove, he 
tightens it up so as to embed his ligatures firmly, without cutting through 
the pedicle. About two-thirds of the pile are then cut away, enough 
being always left to ensure a safe hold for the ligature. In Allingham’s 
Diseases of the Rectum (p. 14G), the following most important practical 
point is insisted on. When the piles are separated from the bowel pre- 
paratory to applying the ligature, it is essential that the base to be liga- 
tured should be as narrow as is consistent with safe securing of its blood 
supply. For if many piles have to be tied, and their bases are left large 
and broad, when tied up they draw the mucous membrane together and 
cause great narrowing of the rectiim. In such a case it is almost impossible 
to introduce the finger, without force, beyond the i^arts tied. In other 
words, islets of untied mucous membrane, as wide as possible, .should 
always be left between the tied piles. This will secure less pain, easier 
action of the bowels, and less ri.sk of contraction. After every internal 
pile has been carefully treated in this way, the external ones are clipped 
away, care being taken not to encroach upon the junction of skin and 
mucous membrane, and not to remove subcutaneous tissue for fear of 
subsequent contraction. If any bleeding-points still persist, they should 
now be tied, cut and, lasthq the stumps of the piles are returned. A 
dre.ssing of .sterilised vaseline gauze and wool is applied, and firm pressure 
made with a T-bandage. 

(iii.) Clamp and Cautery. The preparatory treatment and position of 
the patient are those already given. The piles having been sufficiently 
protruded and the anus forcibly dilated, they are drawn well down, one 
b_y one, with vulselhim forceps, and enclosed within the blades of the 
clamp, which is screwed tightly up. With scissors curved on the flat 
the pile is then so cut away as to leave a sufficient stump. This is then 
thoroughly seared down with a cautery, carefully kept at n dull red 
heat. If the iron sticks at any moment, owing to its coaling down, it 
should not be pulled away, but loosened by heating it a little. The 
f'b "hp-serew is then slightly relaxed, and if any bleeding takes place it 

^ J /'^vor-iion of tin- roi't.Tl mucous membrnno by ttic fiiifror in the vneinu will often 1 k' 

•" US Ijifiil in brin”iu" piles within reach. 

"o prevents the other ha'inorrhoiihs bein" obieured with blood, ^^r. .-Mlinph.yn 

■ - ■ . 'dint (he hinnllc.-it i)ile.s hhould be taken first, ns there is a danger of these fa'ing 

M and thus le.iding to a recurrence of the disorder. 


Il^ilORRHOWS 


7G3 


IS at once tightened up, and the cautery reipplied n\ cry care must he 
taken to burn do^^ n the stnmi> thoroughly at the first attempt for, if 
this fad and oozing take phce, it is not easy to stop the bleoduig, from 
the tendency of the stump to slip throu^ the felickened chnip The 
piles ha\Tng been successively dealt with in this way, the stumps are 
‘*meued mth sterilised vaseline and pushed back 

This metliod is thought by some to secure more rapid healing vvith 
less pain than the ligature Tins however true of the old methods, 
does not hold good when the piles are freely detached and the ligatures 
tied with the precautions already given The clamp is less easily mam 
pulated m the rectum It is a special instrumeut not alvv ay s at hand, 
and the smell entailed by the cautery is most unpleasant TTie surgeon 
who uses it must be extremely careful to keep his seared surfaces as 
small as possible, and by no means to entrench upon the skin It is w ell 
Imown how slowly, how painfullv and with what a tendency to con 
traction burns heal The 
cautery is a troublesome in 
strument to carry about an<l 
not infrequently gets out of 
working order just when it is 
most wanted, and for no very 
obvious reason I greatly 
prefer to use the more exact, 
simple and comparatively 
painless ligature or escision 
and suture , methods, except 
for strangulated sloughing 
piles, when the cautery is 
jierhaps preferable The cau 
tery ensures asepsis at the 
time of the operation, and 
hence it was a comparatively 
safe method before the days of aseptic operations but the slough must 
separate by ulceration, which makes the convalescence of the patient 
more painful and uncertain after this than after the hgiture method 

(iv ) Excision and Snture Sir Robert Jones published the following 
account of this operation * 

" The hiemorrhoid is placed withm the clamp * (Smith’s by preference) 
and cut off, leaving about an eighth of an inch of pedicle This cut 
edge IS sewed with a catgut suture, the clamp remov ed and the opera 
tion IS complete The best plan is to take a piece of catgut about 
eighteen inches long, with a needle at each end One needle is passed 
through the upper end of the pedicle, and a first knot is tied , then the 
needles are passed from left to right and nght to left, and each time 
they cross the pedicle they are tied Except in the case of fnable granular 
h®morfhoids, I shall not use the cautery again , and I am mclmcd to 
bebev o that stitchmg the pedicle is more m accord with one’s surgical 
instmct than burning it, which of necessity means the subsequent 
separation of a slough ” 

* Proi Joum, 1893 p JOO 

* A Uaj-o-OsLliseT s artery fotcepa servos well 



tiu 410 Fsmion and suture operatioa for 
pif^i Tbe first turn of the suture secures the 
raain artery as it inters tlie pUe 
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]\Ir. Thelwall Thomas,^ in 1898. described a similar operation which 
lie had tlien performed for several years. The great advantages claimed 
for the operation are (1) that primary union is obtained and so conva- 
lescence is more rapid ; (2) that reactionary and secondary hfcmorrhage 
are prevented. 

Mr. A. B. Mitchell, of Belfast,- also uses a continuous catgut suture, 
but he only knots it twice, just beyond the extremities of the wound. 
The first turn secures the main artery before it enters the stump. The 
tail thread is left long, and the continuous suture is rapidly passed roimd 
the clamp, so that the thread gets a wider grip and is more haemostatic. 
The clamp is withdrawn when the suture has been placed, and traction 
is made upon both ends of the tliread, so that accurate aj^position may 



Kio. tl7. Excision and suture operation for piltM. Tlie forceps arc removed and 
tlie upper and lower ends of the catfrut suture arc tied toeother, tlais puckering up 
the uound and preventing h.'cmorrlmge. 

be obtained without puckering of the wound. The lower knot is then 
tied, and the upper and lower tail ends are cut off (Fig. 417). 

Dr. L. S. Pilcher, of New York,^ de.scribes and figures an 02 )eration 
almost identical with that of Mitchell, except that he does not apply the 
clamp forceps until he has .severed the redundant perianal skin below 
each pile and has separated the lower part of the latter from the sphincter. 
Pie removes more of the .skin than most surgeons do. This prevents 
the formation of codematous tags of skin at the anus. 

The excision and suture method with the aid of clamps is suitable 
for most cases of piles. The operation is a very safe and comparatively 
easy one, and most surgeons, especially those without much experience, 
will get far better rcsidls from it than from the more severe operation of 
3Ir. Whitehead. IVlien it is used for cases of moderate degree of severity 
(the majority) the results are c.xcellent, and recurrence, although possible, 
is very rare. 

(v.) Whitehead’s Operation of Excision of the whole “ Pile-bearing ” 
Area.* This extensive operation is intended to bring about a radical 
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cure. Its object being not only to reino\e any csasting piles but aUo all 
tbe mucous membrane m the lowest part of the rectum, -which is the 
seat of piles, owmg to the tendency of its \ eim to become dilated Though 
Jlr W’hitehead performed this operation m 300 cases without a fatal 
result or any drawback, I consider it needlessly extensive and severe 
The followmg cnticism appears to me soundly based “ Mr ^Tiite 
head terms his operation simple Simple it may be but difficult to 
perform, for with the anus rugose and elastic as it is even after dilatation 
of the sphmeters it la not at all eaqr to separate the mucous membrane 
from the skm The time required for the operation is an objection , 
this process takes on an a\ ertge at least thirty minutes where a skilled 



Fio 418 IMutebead s operation A lube 
of mu«ms membrsa^— tbe pile bearing ares 
— u uolaten 


Fio 419 W lutehead a operation. The 
pile beanag tobe is drawn down mth 
pressure forceps and gradually cut 
away After each snjele with the 
scissors a slitcb u inserted 


surgeon can operate iiith the ligature lo less thin file tmnutes The 
hemorrhage by this method far exceeds the amount lost when the bgatuxe 
js used, and this is of greit importance m those patients who have already 
Tost much bfootf from their pifes Two or three days after the 
operation the parts not infrequently become swollen and the mucous 
membrane then tears at the sutures and retracts away from the skin 
This leaves a large granulatmg surface which may occupy the entire 
circumference of the bowel, and cause troublesome contraction ’ 

Stricture of the rectum has occasionally followed ITTiitehead s opera 
tion, eien when it has been performed by the ablest surgeons Severe 
haemorrhage has also occurred when the stitches have given way and 
the rectal mucous membrane has retracted Both these catastrophes 
should be rare if the sututmg be done with great c-irc but cien the 
best work does not always prevent the stitches tearing out It is fairly 
common for some temporary loss of anal sensation and control to follow 
I Mbngham Diiauet ef the Btcltim p 130 
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Whitehead’s operation. Prolapse of mucous membrane with troublesome 
mucous discharge occasionally follows, and Lockhart i^Iununery ^ states 
that he has seen most recurrences of piles after this operation, which also 
keeps the patient laid up and away from work for a considerably longer 
time. Careless operators or those without a knowledge of anatomy have 
even damaged the sphincter ani in separating the mucous membrane. A 
good many bad and imperfect results have in fact occurred. 

Despite these occasional accidents, the operation is a 'good one when 
skilfully performed for selected cases ; but it is certainly not one to be 
undertaken lightly by surgeons of little experience. Jt is especially 
indicated for extensive and confluent haemorrhoidal disease with laxity 
of the anus and some prolapse of the mucosa and chronic inflammation. 
Such cases are not suitable for less severe and easier methods. Debili- 
tated and very anfemic patients are not favourable subjects for it. 

Operation. The patient is carefully prepared as described at the 
beginning of this chapter. The lithotomy position is adopted. 

The sphincters having been thoroughly dilated, and the rectum well 
cleansed, a temporary jihig of gauze is inserted above the field of opera- 
tion to prevent any possible contamination with faeces. A ligature is 
attached to the gauze, so that the latter may be easily vdthdrawn at the 
end of the operation. The hsomorrhoidal area of mucous membrane is 
made to prolapse, and the prominent edge is seized with four long haemo- 
static forceps, placed at equal distances from each other round the circle. 
Traction is made with the forceps, while the mucous membrane is divided 
with blunt-pointed scissors a little above tlie white line,- where the .skin 
and mucosa meet. If the incision is made too low, the niucous membrane 
projects below the sphincter, causing moisture, itching and bleeding at 
the anus. The mucous membrane is then dissected up with forceps and 
scissors from the external and in jjart the internal .sphincter, til] the^>.t 
whole of the pile-producing area of mucous membrane can be qndled 
down and dravm outside the anus. It is then cut away, bit by ' bit, ^ 
transversely at its still attached upper border, each portion when divided 
I)eiug at once attached to the cut 'skin with .sterilised silk .sutures. In ■ 
this way the diseased area is removed as a complete ring of mucous mem- 
brane. 

It is of vital importance to use plenty of sutures both for controlling 
hfcmorrhage, and also for .securing firm and accurate apposition. Each 
suture must also take an ample bite of the rectal mucosa, so that it may 
not tear out prematurely, and for the .same reason the threads must not 
be too fine. 

Bleeding is at once controlled by finger pressure, until another suture 
is introduced to arrest it. It is not necessary to ligature any ve.ssels. 
Before completing the operation the entire circular wound is e.xamined, 
and a stitch is inserted here and there between the primary sutures 
wherever the apposition is not perfect or any bleeding occurs. This 
examination is facilitated by traction upon each primary suture in turn. 
The ends are then cut short, the temporary plug withdrawn and the 
dre.s.sings applied. 

' oj llt‘‘ l!frhi>/i ttivl f'lihin, {). 2Ul, I'ij;. *>(■ 

- T1h‘ ■' line ” of Mr. Hilton (/fc*f and Pain, p, 2S!t, l'i<rs. .SI nii'l 02). 

’ .So to fliminiali the hiemorrhapo, whicli wotihl othenvi'-o ho free iit this s(npo. 
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After-Treatmenl Stcrihawl gauze smeared -with sterilised \aselmc 
and a soft pad are lield on bv a broad pennoal T bandage The dressing 
IS changed twice a day and the parts kept clean bj gently swabbing with 
cotton wool soaked in horacic lotion Strong anhscptics are avoided 
because of the danger of itching ami eczema Pam is reliei ed b) aspmn 
gr xorx^ repoatc<lc\ert four hours if nieessaij OccasionalU morphn 
gr J or heroin gr J is requireil the first night A rubber hot water 
bottle applied locall) is often \et} soothing Full diet is allowed m 
mwlerate quantities ns soon as the patient can take it this saves much 
trouble from fiatulenee Paraflin 51 morning and evening is given 
after the first day and if nccessarv castor oil 3 " 31 is giv cn on 

the third morning followed if rcquite«l by sodium sulphate six 

hours liter or fading thi by nn oil enema ( 5 \i) This should le given 
through a soft catheter very carefully mtrotluced and nttachc<I to a 
funnel the ordinar) cnenn syringe is much too juinfnl to «<e The 
patient is allowed to use a commoile from the first for this is much more 
humane and effective than a bwlpan V gentle apinent in ndlition 
to the paraffin la given every night if necessary senna pod tea con 
fcctron of senna or aloin ptil serves well After four or five cli»vs the morn 
mg bath is allowed and is soothing and j remotes rapid healing Sitting 
up in a soft chair or on a ring cushion is allowc 1 after nine or ten davs 
and gentk walking exercise «oon nftcrw ariLs I ul the patient is not allow ed 
to take much exercise or to leave the Ifome or Ilospiial for at least a 
fortnight or licfore the anus is soundly heal <1 If there nri an^ large 
inflaraeil tags of skin vvhich do not shrink they should be injected asepti 
cally with 07“) per cent novocame and snipjoil off painli««l\ with sharp 
scissors 

Causes of Failure and Trouhle after Operations for Bmmorrboids 
(1) llfrmorrhagc This will be oxtrcinej^ rare if the precautions which 
have been mentioned unler each operation arc carefully observed but 
It IS most likely to follow Whiteheads operation owing to the tearing 
out of stitches It used to be not uncommon after the clamp ami cautery 
If IS very rare indeed after the ligature and suture methods The con 
ditions under which this complication ma^ occur arc cases of long stinl 
mg piles or prolapsus m wcaklj subjects enseswhere the tissues are very 
friable where the patient insists on getting out of bod to pass water or 
where he strains very much at the first action of the bowels If the 
surgeon be called lyxin to meet it the best means is to catch the vessels 
with artery forceps anl tic them hailing this the centre of a large 
piece of antiseptic gauze is pushed well into the rectum and the saccular 
part of It withm the bowel is then fiUeil with gauze strips until a pear 
shaped plug 3 ? formed Traction upon the sides of the sac of gauze brings 
the plug down against the sphincter or anal constriction and effectually 
controls the hamiorrhnge The strips of gauze arc easily removed 
Styptics such as of adrcnalm chlon<(e may be applied on the 

gauze 

(2) Tedious Vleeration This is often dii© to the patient getting up 
too soon or the use of the damp and cautery or the ligature method 
without anj sutures for approximation of the mucous edges The 
patient should remain m bed a week or ten dajs and then be content 
to pass another week or ten days upon the sofa 
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(3) Septic Troubles. These may folloTv from want of care in perform- 
ing the operation, especially in cleansing the rectum very thoroughly. 

(4) Contraction. This is usually stated to be only likely to occur 
when in cutting away piles, especially external ones, the junction of 
skin and mucous membrane is trenched upon. But the fact is that 
where many piles have had to be removed, where islands of mucous 
membrane have not been left between them and the ulcerated .surfaces 
thus tend to coalesce, contraction of the surface as it cicatrises is very 
likely indeed to lead to some narrowing of the lumen of the gut. This 
must always be prevented by the early passage of the finger of the surgeon 
in charge, this being repeated daily if any tendency to contraction is 
found. "ViTiere a stricture, generally about one inch and a half from the 
anus, has been allowed to form, it will generally yield to the use of bougies, 
aided, if need be, by nicking the contraction. 

A serious stricture is most likely to follow Whitehead's operation, 
from retraction of the rectal mucosa due to the stitches tearing out. 
This may be due to the use of too few or too fine threads, or to the in- 
sufficiency of the bite taken by each suture. 

(5) Loss of anal sensation. (6) Loss of perfect control. These most 
often follow Whitehead’s operation. 

(7) Abscess. (8) Fistulas. (9) Inflamed glands in groin. (10) In- 
flamed tags of skin round the anus. These are given by 3Ir. Allingham ^ 
as sequel® in unhealthy patients, especially if the healing has been accom- 
panied by prolonged suppuration. The antiseptic surgery of the present 
day should prevent this. 

ANAL FISSURE 2 OR UXCER 

The operative treatment of this is so simple and so eminently success- 
ful. that it should be resorted to early. 

The preparatory treatment and the position of the patient are the 
same as those already given. 

A. The Division of the IJlcer. In early cases all that is necessary is to 
dilate the contracted sphincter thoroughly, thus dividing the base of the 
callous ulcer, under full ether anesthesia, followed by local .sedatives, 
rest in bed. and keeping the bowels open and the motions soft. 

B. Excision and Suture. In chronic cases complete excision of the 
fissure is necessar}-. To hasten healing, and make it more certain, the 
whole ulcer, whose base and margins are often firm from long-continued 
chronic inflammation, is excised down to the muscle fibres, leading healthy 
tissues, which are sewn carefully with a continuous catgut suture. Each 
stitch must run deep to the apex of the V-shaped wound, .so that accurate 
apposition of the depth, as well as of the mucous edges, is obtained. If 
only the mucous edges are joined a fistula may result and time be lost 
instead of saved by sewing the wound. Any .'entinel pile is also e.xcised. 
It is always vise to e.xamine a section of the edge or base of the fissure 
for early epithelioma. 

' Lor. ^upra n't., p. 163. 

- Thi= condition, often fallt-<l a fksurc. nearly aln-.iy.- amount:, to an ul(-er -wfifn it i- 
earefully examined and the parts unfolded. It is often formed try the tearin- do^en of 
one of the pouche? placed at the junction of the anus and rectum. The strip of mucon' 
membrane which is tom down to the anal margin i’ often called the sentinel pile (Ba!!'. 
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PROLAPSUS 

Indications Failure of previona treatment Lirge size and long 
duration of the prolapsus Altered condition of the mucous membrane, 
VIZ thickening or ulceration, the latter giving rise to h-emorthage In 
contmenco of ficces, especially when fluid, or of flatus It is very tire 
for any operation to he required in children for cart m dieting, enforced 
rest m the horizontal pobition and proper attention to the bowels, nearly 
always suffice Threadworms, rectal polypi, phimosis, or vesical stone 
must be sought for and treated if necessary 

OPERATIONS Lmear Cauterisation— Excision — Plastic Operation 
to Restore Sphmeter Am— Sub«mocous fiijection ol Par affin — ftoctopexy 
— Colopery. 

The after treatment is that given below 

(1) Linear Cautensation This is only suitable for slight prolapse 
The position of the patient is ns for pile operations, but it is best to apply 
the cautery to the bowel in stiu, though this may be iis«l when the bowel 
13 prolapsed 

Thus, the patient being in btbotoroy position with a duckbill speculum 
introduced and held in contact with the anterior wall of the rectum, the 
blade of a thermo cautery is drawn edgeways along the lower three or 
four inches of the opposite eurtacc of the gut The speculum being 
shifted, the anterior and lateral aspects arc similarly treated m severe 
cases 

Care must be taken not to go through the mucous membrane, or septic 
mischief and sloughing may be set up m the cellular tissue beneath 

(2) Excision In severe cases in adults, when other methods have 
failed, this method should be resorted to Either portions of mucous 
membrane only or, m very severe and intractable cases, the whole prolapse 
may be removed 

(i ) Excision of Mucoos Membrane The patient being m lithotomy 
position, the prolapsus reduced, and the parts exposed by a duckbill 
speculum, two or more longitudinal cUiptioal pieces of mucous membrane 
are clamped and removed, and the edges of the wound are united by o 
continuous catgut suture 

The insertion of sutures has the advantage of preventmg hromor 
ihage and hastemng the cure In some cases the prolapsed mucous 
membrane is excised much as in \Vlutehead’s operation for haemorrhoids 

(n ) Complete Removal of the Prolapse Although a more certam cure, 
this method is much more severe than those already described and, 
owing to the risk of the operation, should be t^erved for cases in which 
other methods of treatment have faded, the prolapse has become irre 
ducible, or when gangrene threatens 

The operation essentially consists of amputation of the prolapsed 
bowel, With suture of the divided edges at the margm of the anus 

It must be remembered, however, that a pouch of peritoneum may 
be present in front between the layws of the prolapsed bowel, and that, 
in certain cases, a herniated loop of intestme may be withm this pouch 
Owing to the vascularity of the parte, considerable baunorrhage may 
occur, and, with a view to controlling thu, several operators have advised 
constriction of the base of the prolapse, by means of clamps The objec 



7*70 OPERATIONS ON THE ANUS AND RECTUM 


tion to tMs is, however, the possibility of damage to a knuckle of small 
intestine lying in a prolapsed peritoneal pouch. Moreover, the hemor- 
rhage may be satisfactorily dealt with by dividing only small portions 
of tissue at a time and immediately inserting mattress sutures close 
together. 

The details of the operation have been varied by many surgeons, one 
of the best methods being undoubtedly that of Mikulicz, which is de- 
scribed as follows by Cumston, of Boston,^ in a paper containing much 
valuable information ; 

“ Mikulicz first cuts through the outer intestinal tube in its anterior 
circumference by cutting the tissues layer after layer, catching up each 
bleeding vessel as it appears, and ligating it with fine catgut. As soon 
as the peritoneal pouch has been opened, its interior is examined for 
the presence of small intestine. The peritoneal cavity is then' closed 
by a running suture. The anterior aspect of the internal intestinal tube 
is cut through, little by little, until it is opened, and then both intestinal 
tubes are united by deep catgut sutures along the entire line of the incision. 

“ The posterior circumference of the prolapse is treated in absolutely 
the same way, both intestinal ends being united by means of sutures, 
and thus the resection is completed.” 

(3) Plastic Operation to Restore the Sphincter Ani. In some cases, 
when the anus is patulous or the sphincter paralysed or damaged, this 
may be performed, with the object of narrowing the orifice and, if possible, 
of restoring the function of a divided sphincter also. Thus Mayo Robson 
makes a semilunar incision parallel with the anterior margin of the anus. 
The wound is deepened for about half an inch and then sutured, so that it 
T ims antero-posteriorly. This narrows the anal orifice very considerably 
and tightens the sphincter. The incision may be so placed that a divided, 
long or weak sphincter may be reconstructed. The Avound is entirely 
external to the bowel, and in this respect this method is better than 
excision of wedges from the anal margin. 

(4) Sub-mucous Injection of ParaflSn. In some cases, with paralysed 
or lost sphincter, this may be foimd to be of value as in Stephen Paget’s 
case ^ of prolapse following perineal excision of the rectum. A. H. 
Burgess ^ described the technic and has used this method with success 
in many cases, but the need of it has diminished of late years, and some 
bad results have been reported, probably due to errors of technic leading 
to infection of the rectal walls.^ The method has a very limited use and 
requires great care in application. 

(5) Proctopexy. Lockhart-Mummery ® makes a transverse incision, 
two and a half inches long, midway between the tip of the coccyx and 
the anus, opening up the space between the sacrum and the rectiun and 
filling this space behind and at the side of the rectum Avith a large quantity 
of sterilised vaseline gauze which is left in for a week. At the end of this 
time it is changed and, at the end of another week, finally removed, when 
a tube is inserted to drain the Avound. The sphincter ani is also restored 

^ ^Ttn. of Surg., 1900, xxxi, 311. 

“ Brit. Med. Jorum., 1903, i, 366. 

® Lancet, 1904, ii, 59, and 1921, i, 349 and 457. 

^ Lancet, 1921, i, 406. 

^ Lancet, 1921, i, 270. 
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by a plastic operation if n^cessaiy Mummery claims twenty mne 
recoveries out of thirty two cases two of which needed two operations 
each 

(G) Colopexy ^ A long mciston is made through the left rectus and 
the Trendelenburg position is adopted the small mtcstmes raised and 
packed off and the peine colon drawn up thus reducing the prolapre 
completely This is not 'ilways possible and m a case of this kind the 
writer was dm en to resect the prolapsed part from the anus The recto 
1 csical pouch in the male or the pouch of Doughs m the female is obliter 
ated by catgut sutures passed between the serous co\ ermgs of the rectum 
and bladder or the uterus and vagina and left broad ligament Then 
the pelvic colon is sutured to the left psoas and psoas parvus which have 
been exposed by incismg the pentoneiun covetmg their anterior surfaces 
The out^er edges of this peritoneal mcision also are sewn to the outer 
border of the colon When the operation is completed the bowel runs 
doivnwards, inwards and to the nght along the left lateral wall of the 
pelvis 

Aiter-Tieatment After any operation for prolapse the patient 
must rest for three weeks to allow firm consolidation and cicatrisation 
Light diet only should be allowed at first and the motions should be kept 
soft by givmg liquid paraCia in regular and sufficient quantities aided b} 
an occasional oil eaema 


IMPERFORATE ANUS IMPERFECT RECTUM 
(Figs 420to42C ) 

These rare “ congenital malformations are much commoner m males 

A surgeon when called upon to explore these cases will do well to 
bear m mmd the folb^vmg natural and practical classification because 
on this depends his treatment 

Two Mam Varieties A Cases in which no normal anus easts — 
Imperforate Anus B Cases in which a normal anus exists hut the 
gut IS obstructed higher up or undeveloped — ^Imperforate Rectum 

A Imper/orafe Anu» (1) Anus partially closed — (a) by adhesions 
of epithelial surfaces as occasionally happens in the hbia of a female 
infant , (6) by a membrane (2) Aims completely closed but only by 
a membrane (3) Anus completely dosed by a membrane but a fistula 
exists — (a) on the surface of the bo<ly (e g the raphe of the scrotum) , 
(6) into the \agim (Fig 421) fc) into the urethra or bladder (Figs 422 
t26) (4) iVnus imperforate and the rectum deficient as well 

B ^fni/s tn Natural Posilim but the ndum ts deficient ® (a) The 
rectum is deficient for a short distance only and separated from the 
anus by a partition (Fig 42 1) , (fe) the rectum is deficient for a long 
distance or entirely (Fig 425) 

Treatment A Those m which no oatuial anus exists (I and 2) If 

> Lenormant ISeilr Z him CA*r 190C and Quenn and Duval ^<r de Chtr 
rchnmtrlO lOiO 

* S Q inland (CiMlon 3Iei and Surg Jo m Derember 10-' p 8“0) quotes the 
f of t«o lying In ho'p taU ahoamg 31 cases in ’01 000 infsuU 

• As Mr Holmes has shown, Ihrao cases aie important as Ihej are lial Ic to bo over 
looked till considcroblo distension h^ taken place 
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the atresia be due to epithelial adhesions, or to a more or less complete 
membrane, the former should be broken down and the latter snipped 



Fig 420 ' Anus absent, rectum opening 
by fistula, close to urethra. 


Fig 421. Anus absent, rectum com- 
mumcating ■ufith vagma 


away with scissors, and the opening kept patent, the nurse’s little finger 
bemg introduced twice daily. 

(3) If the anus be imperforate and the fistula open (a) on the surface 

of the body, (6) into the vagina, or 
(c) urethra. 

(a) A probe is passed from the 
skin-fistula {e.g. in the scrotum) to- 
wards the proper anal site ; it is then 
cut down upon and the opening en- 
larged and established in the proper 
position. 

{&) If the fistula open into the 
vagina, the treatment wiU vary some- 
what with the urgency of the case, the 
size of the opening, and the age of the 
child. Thus if the opening be very 
small and the retention urgent, a silver 
director should be passed through the 
vaginal fistula back to the proper site 
of the anus, and there cut down upon. 
If the bowel is within reach, it should 
be drawn down and stitched in situ. 
The orifice should be kept patent. 

In such a case, though an anus is established in the proper position, 
it IS very doubtful if the vaginal fistula will close, and a further operation 
will probably be required later on. Plastic operations should not be 
tried too early, on account of the smallness of the parts, feebleness of the 
baby, the softness of the tissues and the liquid condition of the faeces. 

‘ This and the next six figures have been redraivn from an article by Mr. Eushton 
Parker (Liverpool Med. Chron., July, 1883). 



Fig 422. Anus endmg m a cul-de- 
sac, rectum opemng mto urethra far 
back. 




Fio 4’5 Anus absent rectnm Fro 4’0 Anjsandrectumdeficient 

ending higli up A caao for Litlrea tbe bowel ending m the bladder 

operation 


and then brought down and fixed in its natural position To aid m 
finding the rectum a probe should be passed from the fistula 

After the rectum has been brought down and secured the mcision 
between the anus and vulva is muted to form a new permeum 

(c) Fistula mto the urethra or Madder Two questions here arise 
* Sytt cf Surf lu 788 
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How Mgli up is the communication ? How much of the bowel is 
deficient ? 

If the perineum seems fairly developed, if the ischial tuberosities are 
not in close contact, if any bulging can be detected at the natiual site 
of the anus, the communication is probably recto-urethral, and an 
attempt may reasonably be made to find the bowel from the perineum. 
If it is found, and can be brought doum, an attempt should be made to 
separate it from the adjacent urethra, but sometimes the surgeon will have 
to be satisfied with a free opening, and with keeping this patent. Tlie 
fistula can be closed later by a perineal plastic operation. If there appear 
no probability of the bowel being within reach, or if this cannot be found, 
left inguinal colostomy should be performed. If the child survive, the 
bladder must be kept carefully washed out if any feces still find their 
way into it. Thus, in a case of Mr. Glutton’s ^ a child about a month 
old died, sixteen days after Littre’s operation, of suppurating kidneys, 
due to the offensive purulent urine. 

(4) Anus absent and rectmn deficient as well. Here the chief question 
is how far upwards an exploratory operation may be safely conducted. 

External evidence. Genitals far back and close to the coccyx, and 
ischial tuberosities close together, point to absence of the rectum. 

In most cases the surgeon begins by exploring. The child being 
anaesthetised and in lithotomy position, a small sandbag is placed under 
the sacrum, and the bladder emptied with a catheter ; the surgeon, seated 
at a comfortable level, makes a free incision from the position of the anus 
back to the coccyx. Keeping exactly in the middle line, and opening up 
the cellular tissue with his finger-tip, aided by a scalpel and director, he 
works backwards towards the concavity of'the sacriun, constantly taking 
note with his finger-tip of the depth to which he has got, while an assistant 
aids in bringing down the bowel by suprapubic pressure. 

As a rule, two inches are of sufficient depth in a new-born child. If 
still in doubt whether to proceed or not, the surgeon may make a’ careful 
puncture with an exploring syringe backwards and upwards. 

Points to bear in mind. (1) The rectum may end at the brim of the 
pelvis. (2) If it end lower down, it may be floating -with a long meso- 
rectum. (3) Though the rectum may end within reach, the peritoneum 
may, and not infrequently does, extend low down on the bowel. (4) Even 
if the rectum is successfully opened high up without opening the peri- 
toneum, fatal cellulitis may be set up by the escaping feces, or by the 
attempts to keep the bowel patent. 

If the above exploratory operation fail, inguinal colostomy should 
be performed. 

B. Imperforate Rectum. The treatment here will be an exploratory 
perineal operation, followed, in case of failure, by colostomy (p. 273), 
but in some cases the colon may be found empty or represented only by 
a fibrous cord. In such cases the small intestine must be drained as low 
down as possible. 

EXCISION OF THE RECTUM 

The rectum extends only from the middle of the third piece of the 
sacrum, where the pelvic colon ends, to the insertion of the levatores ani 
1 St. Thomas's Hospital Reports, xi, 84. 
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at the upper cntl of the ami canal It js from fue to six mche*? long and 
the slit like anal canal is from one to an inch and a half long The rectum 
has no me^cntc-T} , and only its npper half is covered lj> the peritoneum in 
front ^ear the upper end the "irons membrane extends to either side 
of the bowel Its blood supply is denv ed from fiv c arteries — the superior 
h'emorrhoidal two middle and t«o inferior harniorrhoidals Of these 
the first is by far the most miportant and indispensable for it supplies 
nearly the whole rectum the other vessels onlj helping to supplj the 
ver} lower part The v ems of the rectum arc similar to the nrtenes 
the greater part of the blood returning b> means of the superior hTinor 
rhoidal and inferior mcsontcnc to the porta) \cm 
The IjTnphatic drainage of the rectum is of the 
greatest importance I’ P Cole ‘divides its Ijm 
phatic network into (!) the Submucous (2) the 
Subscrous , (3) tbe Intermuscular and Intrv 
muscular The important intermuscular lymph 
vessels arc arranged in a circular manner anil 
this may account for the well known tendency of 
carcinomatous growths to encircle the bowel 
Cole thinks the spread of carcinoma from the 
submucous network is along vessels which radi 
ate like the spokes of a wheel and terminate m 
the intermuscular plexus From these larger 
vessels run out into the subserous plexus and the 
lymphatic trunks and glands behind tbe rectum 
Cole in tircntj cases did not find anj evidence 
of extensive permeation along the mucous and 
submucous coats Tlie Ij'mphatic vessels tra 
vcr&e the pararectal givnds ami extend upwards 
behind the rectum to the glands m the pelvnc 
mesocolon and those on the vessob near the left 
"acro-iliac ]omt These dram into the aortic 
glands especially about the inferior mesenteric 
artery In striking contrast with this the IjTn 
phatic drainage of the anus and anal canal is 
chiefly downwerds and forw ards into the inguinal 
glands and also partly along the inlcnor and middle hremorrhoidal 
vessels to the internal iliac glands 

2\cariy all malignant growths of the rectum are carcinomata whereas 
tho c of the anal canal arc squamous cpitheliomata w ith an occasional 
melanoma Growths of the r^um spread along the lymphatics in the 
wall of the bowel both upwards and downwarfls but especially upwards 
and chiefly along the subserous plexus accoolmg to Cole * Handley, 
wutb the mucicamune stain has found what he regards as degenerating 
cancer cells m tbe mucosa extending at least six inches above the primary 
growth when there hvs been no change in the naked eye appearances 
and he has attributed these to permeation along the Ij'mphatic network 
of the mucous merabranc Ifost observers supported by clinical experi 
ence believe such an extensive spread to be very rare, and Cole asserts 

> Brit Mid JoHTK 1913 I 431 

> BrtC Mtd /oan 1010 t, 74S 
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that when it occurs the spread is through the suhserous plexus and lymph 
trunks behind the bowel. To a lesser degree extension occurs downwards 
towards the ischio-rectal fossa and anus, and occasionally the inguinal 
glands may be infected. Growths of the rectum also extend laterally 
into the connective tissues around the rectum and into the neighbouring 
viscera, such as the prostate, vagina, bladder and uterus, and also invade 
the sacrum in late cases. The most important line of spread, however, is 
along the lymphatics into the glands behind the rectum and in the pelvic 
mesocolon. Cole found that the gro^vth had extended into the lymphatic 
vessels behind the rectum in every one of his twenty cases. But cancer 
of the rectum is usually slow to spread to the l)Tnphatic glands or to 
disseminate into the liver or other viscera. J. R. McVay,^ who carefully 
examined 100 specimens of carcinoma of the rectum removed at the 
Mayo Clinic, found no evidence of glandular involvement in 53 per cent., 
but these examinations did not necessarily exclude the possibility of 
infection of glands or tissues still left in the body. 

The pelvic peritoneum is often affected, and in some cases a wide- 
spread infection takes place through the peritoneum. The ovaries 
may become infected. In some cases embolic infection of the liver 
occurs, but as a rule this is a late event. It is difficult or impossible 
to separate growths of the lower part of the pelvic colon from those 
of the rectum. Indeed, it is common to find growths at the junction of 
the rectum and pelvic colon. Therefore, growths of the lower end of 
the pelvic colon will be considered with those of the rectum. 

Indications. Apart from malignant disease it is very rarely necessary 
or wise to attempt excision of the rectum. Professor H. Hartmann ® 
advocated this operation for certain cases of severe simple tubular stricture 
of the rectum. He performs the perineal excision with preservation of 
the sphincter ani. He reported thirty-four operations with only two 
deaths, from pelvic cellulitis. Carcinoma of the rectum is mostly slow 
growing and long remains localised to the pelvis, but the lymphatics and 
coimective tissues behind and at the side of the rectum are ultimately 
invaded by minute collections of cancer cells too small to be appreciated 
except with the microscope. These and the lymphatic glands in the 
pelvic mesocolon can be removed in one mass %vith the primary growth in 
the bowel. Similarly extensions of growth up and down the bowel, 
within the fibrous sheath of the rectum, can be overcome by wide resection. 
Therefore, removability depends chiejly on the amount of mobility of the 
growth and the probability of freedom from invasion of important local 
structures, such as the bladder, prostate, urethra or ureters. It is a 
melancholy fact that a very large proportion (at least 40 per cent.) of 
growths of the rectum when the patients first come to the strrgeon are 
inoperable usually on account of large size and invasion of important 
structures in the pelvis. In most of these cases a timely and routine 
examination of the rectum with the finger whenever abdominal or pelvic 
symptoms are present should have led to earlier diagnosis. It is important 
to remember that a high growth often becomes palpable when the patient 
is in the sitting-up position and straining, and counter-pressure is made 
above the pubes. In some high growths, and especially those of the pelvic 

1 Ann. of Surg., 1922, Ixxvi, 755. 

® Trans. Med. Soc. Lond., 1923, xlv, 194. 
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colon, the sigmoidoscope is necessaiy and should be used when there is 
any suspicion It is not alvrn^ 6*187 estimate the amount of local 
extension The proctoscope is often of value m deciding on the mobility 
of grovrths ^hich are too high for thorough esammation vath the finger 
Li many cases an ansesthetic is necesary The part where it is most 
difficult to estimate the mobility is m front in the neighbourhood of the 
bladder, prostate and urethra As regards the bladder mere adhesions 
of the growth to it is not a bar to resection for portions of the pentonenl 
and muscular coats may be s'lfely removed but if the mucous membrane 
is miohed it is not wise to attempt an operation, for the mvasion is 
generally at the base of the bladder, and a satisfactory control of the latter 
IS difficult to obtam under these circumstances The extent of this 
mvasion can he best judged by means of the cysto«cope N\hich should be 
used when there is any doubt ^Vhen a recto vesical fistula has formed 
it IS obMousIy too late for a radical operation Invasion of the prostate 
IS not so grave, for the greater part of this gland cm be removed with 
the growth Invasion of the urethra is more serious and is shown by 
difficulties m micturition and m passing a catheter The left ureter has 
to be very carefully separated from the growth in some cases 

Invasion of the va^a or uterus although senoits is not a bar to 
operation, for these structures can be renio\e<l together with the groTvtb 
m the rectum In\ asion of the ovancs is more senoui for it generally 
means that cancer cclL have been discharged into the peritoneum and a 
widespread but less obvious infection of other inscera may haNC taken 
place Sometimes endence of pentoncal infection can be found m the 
form of a hard shelf of deposit at the bottom of the recto \ e'^ical or utero- 
vesical pouch, and this can be felt on peine examination This is an 
absolute hat to resection The h\ er should he very carefully examined m 
all cases, for m some the peine growth mav be freely movable and yet the 
brer be affected \\ ith the abdominal wall well relaxed the thighs flexed 
and the patient taking dc“p inspirations the edge of the liver may he 
noticed to he hard and irregular or nodule** may be felt on its anterior 
surface Sometimes the'ie growths mav not be feelable until the patient 
is under an anaesthetic, and unfortunately a multitude of minute growths 
m the liver may not be palpable ontil the abdomen is opened In the 
majority of cases full information is not obtained as to the operability of 
the growth until the abdomen has been explored and this should be the 
first step in ffie operation IBe donif lo ifest pa<se<f afiove bati. ibfies oi' 
the 111 er, for here early embolic growths ate most commonly felt Next 
the hand is swept down along the aortic glands If these ate hard and 
considerahlj enlarged resection of the primary growth is rarely indicateil, 
except perhaps as a means of giving greater comfort than colootomy or 
Ie*iving alone Similarly the ibac ^nds are felt and then the mobility 
and connections of the ptimarj growth are carefully examined Often 
1 growth, which from below seems to be fixed pro\e3 to be fairly movable 
when it is examined from above Above all the age and condition of the 
patient are to be carefully considraed for resection of the rectum is a 
serious operation, which cannot be borne by \ery old or very feeble 
patients Age is, of course, not to be judged by years alone, but by the 
condition of the viscera and the general vigour of the patient but it is 
rarely wise to attempt an extensive resection after 70 An$ime or 
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cachectic patients do not stand these operations well, and in very stout 
patients the mechanical difficulties of a combined abdominal and perineal 
operation are very considerable. A man of this type is far more difficult 
to deal with than a woman on account of the smaller space available in 
the pelvis, and the greater proximity of the male bladder, ureters and 
urethra to the growth. In some of these bad subjects a perineal resection 
may be well borne, when a combined operation would be A'^ery risky. In 
these cases the advantages of an abdominal exploration and j)reliminary 
colostomy are great. Arterio-sclerosis Avith high blood-pressirre, nephritis 
and diabetes are serious contra-indications. 

^^Tienever possible without imdue risk excision of the rectum should 
be chosen in preference to colostomy for, although the mortality of 
excision is much greater than that of colostomy, the average duration 
of life after it and the amount of comfort given by it when Avcll performed 
are much greater. Preliminary treatment by radiimi. X-rays or injections 
of collosal preparations of metals are of little if any value ; they AA^aste 
time and may interfere with healing after operation. 


CHOICE OF OPERATION 

When considering the choice of operation it is Avise to bear in mind 
certain principles which are of great importance. 

(1) All the tissues which are reasonably likely to be diseased must 
be removed en masse with the primary groAvth. At least four inches 
of the boAA'el above and two inches below must be remoA’'cd together Avith 
the lymphatic vessels and loose connectiA'e tissues behind and at the sides 
of the rectum. The lymphatic glands high up in the pelvic mesocolon 
also must be removed, a clean sAveep being made of all the soft parts in 
front of the sacrum. This is not easily done by any perineal or sacral 
operation. 

(2) Asepsis must be maintained, for nearly all deaths after excision of 
the rectum are due to sepsis in one form or another. Therefore, the 
lower bowel must be Avell cleared out for several days before the operation 
or, when this is impossible, a preliminary colostomy must be performed. 
For the same reason great care must be taken to avoid opening or dividing 
the boAvel in the pelvis during the operation except when absolutely 
necessary, and then the stumps should be sterilised AA'ith the thermo- 
cautery. With the same object the anus is sutured or tied at the beginning 
of the operation. 

(3) The preserA’-ation of the blood-supply of the parts to be joined is 
of the greatest importance, and with this object a careful study of the 
blood-supply of the rectmn has been made by Sudeck,^ Hartmann, and 
Davis.- Nearly all the blood-supply of the rectum is derived from the 
superior htemorrhoidal artery. This dmdes into tAA-o main branches as 
it descends in the pelvic mesocolon. These branches run doAAm on either 

pjj^the back of the rectum to AAuthin live inches of the anus. Here 
t^(^eml)cr about six branches AA'hich pierce the muscular coat of the 
is in the sittin™ submucous tissues as far as the anus, in their 

aboA’e the Avith the middle and inferior haemorrhoidal arteries 

* Mwikh. 2Ied. Woch., 1907, liv, 1314. 

= Ann. of Surg., 1910, lii, 529. 
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on either eide, which, howe\ er, are not to be relied upon to noiirwh more 
than the veiy lower end of the rectum and the anil cinal Complete 
excision of the rectum with its lymphatics and glands is impossible without 
high division of the superior hiemorrhoidal artery The lower part of the 
pelvic colon and the upper end of the rectum are supplied from the lower 
sigmoid artery and an anastomotic loop which runs doim generally close 
behmd the bowel from this to the superior h-eniorrhoidal or sometimes 
to the posterior or nght branch of the latter {see Fig 428) Sometimes 
the lower part of this loop is mistakenly called the lower sigmoid artery 
It is clear that the best place to tie and divide the superior haimorrhoida! 



Fio 428 The artenal supply ot the peine colon and rectum 

ariecy aa rad iXe efirgas cf the appeir 

m this way the valuable anastomosis between the sigmoid arteries and 
the blood supply of the peh ic colon are mamtamed when the pelvic loop 
13 mobilised and straightened out Uidortnnately it is almost impossible 
to tie the mam artery at this pomt of electiOTi by any permeal or sacral 
operation nor is it possible to identify the vessels with accuracy 

(4) Kestoratiou of Function Whenever possible without saenfiemg 
the other prmciples we should endeavour to restore the natural function 
and an early diagnosis and operation make ifc possible to do this m selected 
cases 

Careful study of the pathology of caremenna of the rectum shows that 
for a good hope of radical cure it is necessary to remove the whole of 
the rectum together with its lymphatics and glands in the pelvic meso- 
colon Ivo permeal or sacral operation allows the satisfactory remo\al of 
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tliis extensive area without endangering the blood-supply of the bowel 
to be brought down either to the anus or to the sacral region. A free ^dew 
from the abdomen is necessary for the proper examination of the vessels, 
so that the latter can be tied at the most advantageous spot. Above all, 
a complete removal of infected glands is far more certain and easy from 
above. Further, an abdominal exploration is the only certain way of 
finding out the operability of the growth and proving the absence of 
disease in the liver, peritoneum and aortic glands. Therefore it is clear 
that some form of combined abdominal and perineal excision is the 
ideal from the pathological point of view, and this should be done in 
the majority of cases which are suitable for excision, for local recurrence 
is far too common after perineal and sacral resection. In many doubtful 
cases the abdominal exploration will prove in a few minutes that resection 
is either impracticable on accoimt of invasion of important structures, 
or inadvisable on account of secondary nodules in the liver, a condition 
which the writer has found more often than he expected with a movable 
primary growth. It is not so easy to decide which type of combined 
operation to adopt in any given case. There is no advantage m com- 
bining the abdominal and sacral routes unless the growth is adherent 
to the sacrum or cocc 5 rx, and these cases are generally too late. Other- 
wise sacral completion of the operation is more dangerous, tedious and 
hsemorrhagic than the perineal. For these reasons I do not think it 
worth while retaining the description of this operation. The difficulty 
is in deciding between (1) the abdominal, (2) the abdomino-perineal, and 
(3) the perineal methods. 

(1) When a growth at or near the Junction of the pelvic colon and 
rectum, together with the glands and lymphatics in the pelvic mesocolon, 
can be widely removed, end-to-end union may be made by direct suture 
with the aid of the tube method. 'V^Tien this is practicable much time is 
saved and perfect function is restored, for the structures of the pehnc 
floor are not disturbed. This operation is particularly applicable to old 
and feeble patients who are not likely to survive the more radical abdo- 
mino-perineal operation. Moreover, they are saved the annoyance and 
inconvenience of a colostomy. 

(2) With the abdomino-perineal method a permanent inguinal colos- 
tomy is adopted and is regarded as the price paid for a greater chance of 
immunity from recurrence. It is applicable to all removable grovdhs 
of any part of the rectum and anus, but it is a severe operation carrying 
a high mortality ; therefore the much safer perineal operation is chosen 
for some growths of the lower part of the rectum and anus, especially in 
the old and feeble. 

(3) There is a great advantage in preserving the pelvic floor and the 
sphincters in suitable cases, but it is not safe to do this when the growth 
is so low down or so late as to risk the probability of carcinomatous 
infection of the pelvic floor. There is no reason why the removal of the 
glands and bowel above and below the growth should not be as extensive 
as by the abdomino-perineal method, and then the lower end of a well- 
nourished colon can be brought to the anus after /ree mobilisation of the i 
descendmg colon. But the abdomino-anal opei'atio7i is cleaiiy unsuitable for 
low, extensive, rapidly groioing or late growths, for an attempt to save the 
pdvic floor and sphincters in theyn would almost certaMy lead to local 
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recMrmice ^^lth a proper selectron of cases and free removal of the 
cellular tissues and glands m front of the «iacnuu local recurrence ought 
to be ran. after the abclommo anal operation One of the writer s patients 
surnwl for over thirteen jTira and died without recurrence Should it 
occur and obstruction dev clop sccondsij colostomy can be performed 
The abilomino penncnl la clearly to lie chosen when there is a probabihtj 
of invasion of the jiehic floor an I also for those verj malignant growths 
which sometimes come m joung people and grow and spread with great 
rajiditr So far the mortality of the combinetf operations in oil and 
feeble patients has been too great therefore in most patients over 65 
with crowth in the mi Idle or lower part of the rectum the improved 
jienncal method should be chosen for tins enmes less nsk and yet giv cs 
a fur chance of frewlom from recurrence and relief from s)Tnptoms The 
abdomen should be etplorcd to ascertain the condition of the liv er glands 
extent and mobility of the growth m the pelv is and to perform preliminary 
colostomj This can be done through an opening near the middle lint 
only large enough to admit a hand i pithchomi or melanoma of the 
anus IS lc«t removed wulclv b) the pennenl operation of I^cKhart 
Mummerv the glands in the gtom being removed later 

PRELIMINAR\ COLOSTOM\ OR G/ECOSTOMY BEFORE 
EXCISION OF TIIC RECTUM 

Theorcticnllj this prtlumnarj step which is essential m cases of com 
plctc obstruction would seem verj desirable m other cn«cs especially 
il th infective fcpces arc completely diverted so as to lessen the chances 
of infection during the «cvcrc operations m the pelvis Cax»«tomy under 
local anaesthesia corves well in many cases Kra«kc Qu^nu Keen Hart 
well Maro Lockhart Mmnmcir and many others are in favour of 
preliminary colostomv A colostomr openmg m the left gtom makes 
abdommal or combmed rc<ecttoQ more difiicult and less clean but a v ery 
htgb ibic colostomy or one in the transverse colon may overcome this 
diflicultr Preliminary colostomy adds considerably to the duration of 
the patient s illness for the resection is not wisely imdertaken less than 
ten days alter the colostomy and the closing of the fistula later on if 
desirable may take an indefinite tune Several anesthetics mav have 
to be taken but the colostomy may be dooc under local anaesthesia 
TlM>fmsiw!W‘d ispii‘3hiJfS£<Sr£«Bphfe /wliouiwry crOnstnin/ jxnd jewtirm 
are lowerthanthatof rejection withoutprelumnarycolostomy , and there 
13 no doubt that preliminary colostomy and two stage operations have 
done much to retluce the mortality of this severe operation At the 
time the colostomv IS performed it is wise if possible to examme the bver 
and glands to find out if resection of the tectum can be done later 

In some cases colostomy improves the general health so much and 
diminishes the mflammatioa and fixation of the growth so markedly 
that a resection may be successfully earned out in cases which at first 
appeared to be too late 

It would seem therefore that piclimmary colostomy is either neces 
saiy or vvi*e for (j) those coses m which there is either declared or threat 
ened obstruction preventing the proper evacnation of the bowel before 
the growth is excised m many of those temporary caecostomy suffices 
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(ii) Cases in whicli it is iairly certain that it ivill never be possible to secure 
a controllable anus in tbe natural position. An inguinal artificial anus 
is preferable and more under tlie control of the patient, and is far better 
than a long fibrous stricture or the ulcerating trach, devoid of any control 
vhich so often followed the old unsatisfactory perineal e.xcision. I have 
seen patients vliose lives have been very miserable under these conditions, 
and ^Yho have been greatly relieved by a secondary colostomy. In some 
cases the colostomy is made at the same time as the resection, and in 
others colostomy is avoided by the use of the long rectal tube to drain the 
colon. 

The folloiving methods mill be described ; 

(1) Local Excision of the Growth. 

(2) Perineal Resection of the Rectum. 

{a) Lockliarl-Mxnnmenj' s Method. 

(b) The Quenii-Tutth Method (for non-malignant disease). 

(3) Abdomino-Perineal Excision. 

(4) Abdomino-Anal Excision with restoration of the Natural Anus. 

(5) Abdominal Resection. 

(1) Local Excision of the groiHli with only a part of the circum- 
ference of the bowel should be reserved for villous ])apilloma or adenoma 
and for the rare cases of carcinoma where the disease is discovered early 
and is very small and superficial, admitting of extirpation together with 
a wide margin. iMayo reports five such cases with freedom from 
recurrence, and the VTiter removed a papillary carcinoma from the rectum 
of a feeble old lady who had no sign of recurrence five years later. Such 
an oj)eration may bo justified in a very old or feeble patient', who is 
utterly unsuitable for a radical oijcration. In such a patient a growth 
which forms the inesenting part of an intussu-sception, or a growdli 
limited to one aspect of the rectum, may be capable of withdrawal through 
the dilated anus. In such cases, which arc early ones with unusual 
mobility and freedom from invasion of neiglibouring tissues, the intussus- 
cepted ma.«s can be resected, and the remaining healthy ends joined 
together after' IMaun-seH’s method, but the l^unphatic glands cannot be 
removed. The late !Mr. Allingham thus condemned partial operations : 

“ The partial removal of the circumference of the bowel is, in my opinion, 
most unsatisfactory. In all the cases in which I have removed only part 
of the wall there has Ijcen cither a return of the disease in the rectum or in 
tlie glands in the groin, or in .some internal organ, mostly the liver.” 

(2) Perineal Resection of tbe Rectum, (a) Mr. LocMiart-Mummery’s 
Operation. Mr. Loekhart-i\Iummery kindly sent me the following 
account of his operation : “ The operation is better performed in two 
stages, but this is not e.ssential unless tlie patient is old or unless .some 
degree of obstruction is pre.sent. The first operation consists of a 
colostomy performed through the left rectus muscle fairly high uj). This 
is done under gas and o.vygcn and local amestliesia. At the .same time 
the oj)])ortunity is taken for examining the abdomen, liver and uppr 
relations of the growth, etc. The colostomy is opened two days later, 
and the lower bowel and rectum are then washed out daily from the 
lower colo.stomy opening. 
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The second oiKntion is performed ten tU\8 Inter The patient is 
not starved hoforelund he is onij deprivctl of breakfast on the morning 
of the ojicmtion Heroin or morphia and otroj me are giv en about three 
quarters of an hour before opcntion unless twilight sleep is being use<l 
when sco[»olamin an 1 morjhia are guhstituted Spina! anjpsthesm is 
u cd combined with either gas an i oxygen or twilight sleep Ether and 
chloroform arc never iiseil 

The 0 {icration is j erformnl m the left semi pn ne position Before 
beginning the ojwntion a \o 8 gum clastic calboter is tied into the 
hhdder if the patient is a man in oitler to act as a guide to the urethra 



111 4'*0 Icnnc^l escu on of tUo rectum Lockhsti Mummerj « opemt on 
Showing tl e rarthod of d \ bng tbe fast » ami I valor am musclo a bore it 
is ixflectcil from tl pcUie all on to tie rectum The fir I fn er ^ passed 
deep to the muscle an I the d m on raa lo with scissors alon tbe dotted line tl o 
loaers lo be ng cut first I'rerKiiis to <hw the fase a » cut through transversely 
as shown (LneU art )f mmety ) 


during the operation This is not necessa^ in women but the vagina 
should be thoroughly nsejticised bj swabbing it out with iodine or bj 
paclving with brilliant green two hours prevnous to operation The first 
step in the operation is to pass a stout silk ligature round the anus sub 
cutaiioously with a cnrietl ncct\h This is easily and quickJj done by 
entering the needle in front and bringmg it out behind the anus then 
re enf Cling it at the same spot and bnnging it out agam where it first 
enteretl This is ti“d up tightly «o as to ccclude the anus entuoly 
After this the skm all round is thoroughly painted with iodine and 
the towels are put in place The surgeon does not wash up or put on 
his gloves until after he has closed the anus The mcision is made starting 
from the base of the sacnmi and earned forwards in the midJme surround 
mg the anus and well clear of it to meet about one and a half inches in 
front This mci^ion is then deepened cutting well away from the rectum 
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into tlie fat of the ischio-rectal fossa). In a difficult case extra room can 
be obtained by making a transverse incision about three inches in length 
across the perineum at the front end of the womid. The coccyx is dis- 
articulated, or, in case this should not give room enough, some of the 
sacrum is removed. The best method of disarticulating the coccyx is, 
after exposing it, to hend it forwards with the left thumb, and then with a 
knife it can be quite easily and rajDidly detached from the sacrum. The 
deep fascia is of)ened just in front of the sacrum, and the first finger of the 
left hand is passed deep to the left levator ani muscle and between this 
muscle and the rectum (Fig. 429), and the levator ani cut well away from 
the rectum with scissors. The same is then done on the right side. The 



Fig. 430. Peiineal excision of the rectum. Tlic rectum is being freed in front 
from the urethra and prostate. Xiiis division is made witli blunt-pointed scissors, 
guided by a catheter in the urctlua. When tlic prostate is reached, tlio rectum 
can be stripped quite easily until the peritoneum is found. (Lookhart-Mummery .) 

next step is to dissect the rectum away from the prostate or vagina in 
front. This is easy m the female, but rather difficult in the male. The 
catheter tied into the urethra is a useful help, as it can be felt through 
the wound and prevents one getting in front of the prostate {see Fig. 430). 
This part of the dissection must be done boldly with scissors, care being 
taken not to injure the rectmn, as this would involve a septic wound. 
After the wound in front of the anus has been deepened about two to three 
inches, the lower edge of the prostate will be reached and the rectum will 
strip easily. The peritoneum will now come into view, and should be 
opened and cut back along the sides of the rectmn and close to it. The 
rectum and growth are now free except above. The mesorcctimi is next 
cut through as high up and as far back as possible, and the vessels in it 
caught with forceps and tied off. Only the bowel now remains to be 
divided. This is done between two clamps with a Paquelin cautery (see 
Fig. 43 1 ) . The stump of the sigmoid in the upper clamp is now mvaginated 
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Fio 431 Pet n«a) exru on of the rectum Tl e rectum bsj been freed and the 

E snto lealcav ty opened The mraorectum hw been ted off Twocl»mp« b»\e 
een appbed to tJ a a mo d an 1 the bevel 15 l>ein» d dec) bet een them mth a 
cautery The per toneal canty is shown open m r al ty t no 1 1 bo pacl.ed 
off u (h ^ 7C tamjions a uould the ubole wound (Lockhart Slummery | 

Ity a catgut ’\Iickulicz stitch 'tiid further proteotc 1 bv mattress or purse 
string stitches < ver this The i>eritonetitn is next closed bj a continuoi s 
catgut stitch on a «raal! curved needle This should start on the lotrer 
Bide next to the bowel an I be earned round to the opposite side the 



Fio 43 Peru cal exet on of the rectum Tbe complel on of the operat on 
The on I of tl e (iou(.[ has been closed and ineagtnaicd and the pentooeon 
sewn up llic sicut wound u be ng closed with mattress st ichcs (Lockhart- 
Mnmm iy> 


O-S —tot 
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stitclies taking up the peritoneum and recto-vesical fascia on one side, 
and the peritoneum and elastic coat of the bowel stump on the other. 
The turned in end of the bowel should be left on the wound side of the 
pelvic diaphragm. The wound is then closed without drainage (Fig. 432) 
or with a small sheet rubber cigarette drain only. 

“ The operation has sometimes been performed in thirty-five minutes, 
and unless special difficulties are encountered it should not take more 
than forty-five minutes. If in a female the posterior vaginal wall is 
involved, it may be removed together with the rectum. 

‘ ‘ After-Treatment. The patient is generally out of bed in fourteen 
days, and usually able to return home in three or four weeks. There is 
one factor in the after-treatment which is a departure from common 
practice — namely, that ordinary solid food is given from the start. No 
alteration in the patient’s usual diet is made, and he is given an ordinary 
meal as soon as he wants it. To ensure asepsis of the wound the dressings 
are changed twice daily. Blood-clot necessarily collects in the cavity 
left by the removal of the rectum, and the day after operation a pair of 
sterilised dressing forceps should be passed between two of the stitches to 
allow this to run out. This can be repeated when necessary, and if a mild 
infection occurs a drainage tube can be put in 'ater. 

“ Great care must be taken with the bladder, as patients are very likely 
to get retention with overflow after this operation. In men I generally 
keep a catheter tied in for three or four days, and women are catheterised 
regularly every eight hours for the first few days. 

“Special Points in performing the Operation. (1) A good light 
which can be directed into the wound is very important. 

“ (2) In performing the anterior dissection the surgeon must keep as 
close as possible to the posterior vaginal wall in women, and to the urethra 
and prostate in men. It is for this reason it is so important to have a 
hard catheter tied into the bladder. 

“ (3) The peritoneum should be opened as soon as reached and di^uded 
close to the rectal wall, and this will prevent any risk of damage to the 
ureters. 

“ (4) The mesorectum and its vessels should be divided as high up as 
possible, and the vessels all tied off before the bowel itseff is divided. 

“ (5) In stitching up the peritoneal floor, it is very important to make 
certain that no gap is left through which a hernia could come down. If 
there is any doubt about being able to do this, it is better to pack the 
cavity and not attempt to close the peritoneal floor, as there is nothing so 
dangerous as a small gap left in the new peritoneal floor, and there have 
been a number of cases of strangulated hernia resulting from failure to 
observe this precaution. 

‘ ‘ Results of Operation. The mortality from the operation in private 
practice from my most recent series of cases shows eighty-three cases with 
four deaths, an operative mortality of 4-8 per cent. Of these one was a 
lady of 62 who died from heart failure some days after operation and 
another an old lady of 75 years of age who died three weeks after operation. 
Hospital cases show a slightly higher mortality, about 8 per cent., which 
is probably due to their not being in such good condition, but this has been 
considerably improved since it was made a rule to keep the hospital cases 
in for a week or two before operation. 
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‘ As regards the recurrence figures taking a five-} ear standard the 
}ears 191^1919 gzie the foJloTnng result 

Aumber of cases operated upon (including hospital cases) 73 

Recurrences withm e years 32 

Died of other causes 7 

IJntracenble 4 

Alne five }ears later 30 


This table shows a percentage of 41 per cent alive five years after opera 
tion but the actual rccuircnce figures uould be jiist over 50 per cent 

{b) The Qu6nu-Tuttle * 

Method This is suitable only for 
non inahgnani disease such os 
intractable tiihwifur stnciure of the 
rectum 

The patient is anassthetised 
and placed m the lithotomy posi 
tionwiththe pelvis slightly raided 
The rectumis cleansed dried and 
loo«el} packed with gauze «o that 
Its vvaliniaybecasil} recogniseil 
and avoided during the later 
stages of the operation The 
v agina is also v\ ashed out and the 
bladder emptied An mcision is 
made close to and around the 
anus and the mucous membrane 
of the anal canal is dissected up 
2 or about half an inch where it 
is firmly tied by means of a 
strong silk ligature md the end 
of the stump 13 sterilised witli 
the cautery The ends of the 
elliptical incision are then con 
timied backwards as far as the 
tip of the coccyv and forwards 
into the perineum nearly as far 
a*! the <501011101 The fibres of 
the external sphincter are sepa 
rated and divided cxactlv m the 
middle line antenorlj and pos 
tenorljr and drawn a<»ide with 
the aim (Fig 433) 

The posterior wound is deepened and the rectum is freed upon its 
posterior and lateral aspects the levator am being divided close to the 
rectum (Fig 434) The anterior fibres are divided last after being 
i<5oHted by pissing the finger forwanls and upwards close to the rectum 
By blunt dissection the rectum is then freed from the sacrum and 
from the loo«e pelvnc cellular tissues upon its lateral aspect 
1 Tntile Disea-KS of Me PeeOim and CtJon 1903 



Fio 433 Penneal eicis on of the rectum 
for non mal gnant disease The external 
BpblDcter and the Icratotes am are Bared 
(After Tuttle ) 


SO—! 
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The separation of the bowel in front varies with the sex of the patient. 
In a male, a full-sized metal smmd having been passed into the bladder 
and kept well hooked up rmder the pubes, the surgeon carefully dissects, 
partly with his finger and partly with scissors, between the bowel and 
urethra and prostate. These parts are naturally adherent, and this 
dissection must be carefully conducted, as any opening into the bladder 
or urethra or injury of the ureters is a serious matter. As it is freed the 
bowel is dra'wn backw^ards and downw'ards so as to afford a good ^iew 



Fig 434 Perineal excision of the rectum for non-mahgnant disease. Division 
of the levatores ani near the rectum. (After Tuttle.) 

of the depth of the wound (Fig. 435) ; disarticulation of the coccyx, 
which is then folded backtvards, facilitates this procedure. 

In the case of a woman the surgeon’s left index, or the finger of an 
assistant in the vagina, will give the best warning of his knife or scissors 
(the latter, long and blimt-pointed, are preferable) getting too near the 
vaginal mucous membrane. 

On continuing the dissection upwards the peritoneal pouch in front of 
the rectum is displayed. In some cases, when the stricture does not 
extend beyond this pouch, it is possible to avoid opening the peritoneum 
by displacing it upwards by blunt dissection. In the majority of cases, 
however, it is best to open the peritoneum at its lowest point (Fig. 436), 
and then to continue the incision to either side close to the rectum until 
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the mc’orectum is reached This is divided close to the sacnim so that 
it can be draivn downwards with the bowel This avoids the risk of 
dividing the superior hEcmorrhoidal arteiy at this stage m the depth of 
the wound 

The smalJ intestines are packed awaj with gauze which aho serves to 
collect any blood which tends to gravitate towards the abdomen when 
the pelvis 13 elevated The rectum is separated freclv enough to allow 
it to be drawn well out of the wound and the bowel abov e the disease 



Fig Fennwl escis on of tbe rediitn Tbe peine pentoaeum and the 

prostat c sheath are displayed ( Vfter Tuttle ) 

to be brought down and sutured without tension to the anal skm The 
superior h/emorrhoidal artery is tied and divided The parietal perito 
neum is then sutured to the serous covering of the rectum with the 
double object of closmg the pentoneal cavitj as far as possible and 
lessening the tendency to retraction best the edges of the levator am 
ate sewn together and to the side of the rectum this serves to reconstitute 
the pelvic floor to limit retraction and do away with the dead space 
which othermse tends to fill with blood'or serum and to get infected 
The bowel i« draivn down and clamped above tbe disease with long 
curved mtestmal forceps the handles of which ate below or behmd 
These prev ent any leakage refraction or haemorrhage during the next 
stage The rectum is cut across one third of an mch below the forceps 
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and at least two inches above the disease. The margin is then accurately 
joined to the anal skin, with munerous interrupted silk sutures, which 
pierce all the coats of the rectum and secure a good hold. 

The anterior and posterior wounds are closed near the rectum by 
sutures which pass deeply and bring the divided ends of the external 
sphincter together. The wound is drained, and a tube is passed into the 
rectum (Fig. 437). 

(3) The Ahdomino-Perineal Operation, hlr. Miles,^ from a careful 



Fig. 436. Perineal excision of the rectum. The peritoneal pouch has been 
opened. (After Tuttle.) 

study of the spread and recurrence of carcinoma of the rectum, concluded 
“ that the most complete and extensive perineal (including sacral) opera- 
tion possible is with few exceptions quite inadequate for preventing 
recurrence of the disease.” Up to the end of 1906 he had performed 59 
perineal excisions with only one death, but 54 of these had recurrence. 
Therefore he decided to abandon all perineal methods of excision and 
designed the abdomino-perineal operation, which he has gradually 
improved. He has kindly allowed me to use and vary his figures. 

(a) Abdominal Par(.— Spinal anaesthesia with twilight sleep and gas 
and oxygen greatly reduce the mortality of this operation. Before the 
war ]\Ir. Miles had a mortality of 36 per cent, in 63 operations under 
1 Brit. Med. Journ., 1910, ii, 941, and Trans. Med. Sac., 1922-23, xlvi, 127. 
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chloroform and ether but has rednced it to 9 4 per cent in 53 oper-ihons 
smce the war under spmal and gas and oxygen anjesthesia He attributes 
this great reduction to the elimination of shock by the change of anxes 
thetics but some of it is probably due to other improvements m technic 
As sto%ame aiuBsthesia begins to wear off at the end of an hour Miles m 
difficult operations likely to last more than an hour injects 2 per cent 
novocain mto the sacral canal to anscsthetise the perineum for two or 
three hours longer The high Trendelenburg position is adopted and a 
long vertical mcision made half an inch to the left of the middle line and 
eirtendzng from the pubic crest to a point an mch or two above the 



Fra 4S" IVnneil on of the rectam completed 

umbilicus This left paramedian mcision gives better access to the left 
side of the pelvis where the dissection is usually the most difficult The 
abdomen is rapidly but carefully explored the hand bemg first passed 
up to examme the liver for any secondary growth there or lu the general 
parietal or visceral peritoneum proves that it is too late for resection 
Extension of tl e growth to the bladder makes it impossible to remove it 
completely and satisfactorily and mvasion of the vagina or cervu. uten 
may also prohibit resection especially if it mvolvei hysterectomy which 
adds seriously to the seventy of the operation The same is true for 
extensive or fixed enlargement of the aortic or left iliac glands but 
enlarged glands in the pelvic mesocolon or localised plaques in the pelvic 
peritoneum do not nccessanly prohibit resection if they can be removed 
with the primary gron-th when either the primary carcinoma or secondary 
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nodules have penetrated the peritoneum, the probability of general 
carcinomatous infection of the peritonemn is great. 

When there are no contra-indications, a self-retaining retractor is 
inserted, and the intestines are displaced ujnvards and retained in the 
upper abdomen by means of a large, warm and moist gauze pad. The 
pelvic colon is brought out of the wound and held forwards while the 



Fig. 438. Abdomino-porineal- excision of tho rectum. (After W. E. jMiles.) 
Ligation of the inferior mesenteric vessels below tho origin of tho upper sigmoid 
artery, after lifting up tho poEdc mesocolon. 

reflection of the mesocolon to the left iliac fossa is picked up and incised. 
Two fingers are inserted in the opening thus made to separate and lift up 
the peritoneum, so that the incision can be extended to the required 
degree without loss of blood. The left ureter is soon identified and dis- 
placed backwards. While the middle of the pelvic colon is held forwards, 
the prominent inferior mesenteric vessels are firmly tied with two strong 
catgut ligatures, introduced by means of an aneurysm needle inserted an 
inch below the origin of the upper sigmoid artery. The vessels and their 
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cttslicatliing me'scntcry are between the ligatures thus freeing 

the bowel and making the rest of the atdoniinal di«?cction almost blood 
less irhcn the sigmoid arteries ate bo embedded m fat that they cannot 
be identified it is safe to tie the inferior mesenteric vessels jtist below the 
lea el of the bifurcation of the aorta 



Fir 430 \bdonuno pf r npal ^k-is on of tho iwtum Vf er W F M Ics ) 

D TU on of the pentoneil refted on sepsrat on of the olco from Ih ter an 1 
vps^band Jjgat on of the npenor rorsentene veseek The olon ■» not di l«i 
at th a etage 

The reflections of the pelvic mesocolon dmdod downwards to the 
sacrum and the fingers of the left hand are inserted behind the bowel 
to separate it from the sacnim as far as the sacro-coccvgeal ]omt As a 
rule this separation is through locse connective tissues and is easy but 
a few adhesions may reqmrc division with blunt pointed scissors curved 
on the fiat As the rectum is hfted and held fomards bv the left Land 
the thin lateral peritoneal reflections are defined and divided with scissors 
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without endangering the ureters, Avhich are displaced backwards and 
protected by the left hand. 

The lateral incisions in the peritoneum ate carried forwards to meet in 
front of the rectum, behind the bladder in the male or the vagina in the 


> 
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Fig 440. Abdommo-penneal excision of the rectum. (After W. E. Jhles ) 

The peritoneum has been divided on either side of the lectum, and the bou el has 
been separated in front as far as the base of the Pi-ostato ; the lateral ligaments 
are being divided after drawing thf, ureters aside 

female. By blunt dissection the rectum is carefully separated in front 
from the bladder and vesiculae seminalis until the prostate is reached. In 
the female the separation from the vagina i^ easy. The rectum is held 
up by an assistant while the surgeon demonstrates and divides its lateral 
attachments, which consist of broad, strong, fibrous bands extending to 
the lateral walls of the pelvis, and carrying thf; small middle hiemorrhoidal 
vessels. They are best divided with scissors and tied if necessary. 
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THe bowel being now free, the pelvic colon (about four inches from its 
upper end) is crushed with a powerfnl clamp, one inch wide ; the crushed 
part is tied at either end by a strong ligature and di\’ided between the 
ligatures. The ends are protected by pieces of rubber sheeting tied over 
them. The upper end is used for ma^g the colostomy and is brought 
out through a stab tround. about an inch long, made across the middle 
of o line extending from the navel to the left anterior superior spine. 



4-lL Abdotoino-peniieal crefeion of tbe rectum. (After U'. E. Jfiies.J 
Separation oi tbe rectum bom the sacrum 

It is fixed to the skin by two sutures of linen thread. The other end 
of the bowel is placed in front of the lower part of the saenua. The 
pelvic peritoneum is brought up and sewn above the pelvic colon, thus 
re-establishing the pelvic peritoneal floor on a higher plane. It is not 
easy to do this,, but flaps may be raised from the vesical peritoneum in 
the male and from the posterior surface of the broad ligaments in the 
female. These are sewn to the remaining margins of the peMc mesocolon. 
In some cases it is necessary to use an omental graft to supplement the 
flaps. The packs are removed, the lower margin of the great omentum is 
brought down into the pelvis and the abdomen is closed in layers ; a 
temporary dressing is applied and fixed (see Fi^. 442 to 444). 
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(6) Perineal Part. The patient is placed in the right lateral position 
with the thighs well flexed and the buttocks projecting over the edge of 
the table. The parts having been thoroughly cleansed and the anus 
closed with a strong purse-string suture, the skin is painted mth tinctiue 
of iodine and a transverse incision, three inches long, is made over the 
sacro-coccygeal joint. From the middle of this another incision is 
carried down in the middle line to within an inch of the anus and widely 
around the latter, racket fashion. The skin flaps are raised, and the 




Fig. 442. Abdomino-perineal excision of the rectum. (After W. E. Miles.) 

The colon is crushed, divided, tied and sealed off by rubber sheeting tied over 

the ends. 

coccyx is flexed and disarticulated from the sacrum. The pelvic fascia, 
in front of the lower end of the sacrum, is freely divided, thus opening 
the pelvic cavity and exposing the loop of pelvic colon and rectum to 
be removed. The left forefinger is passed above the muscles of the 
pelvic floor, which are divided on either side close to the lateral wall of 
the pelvis. The pelvic colon and rectum are drawn ’doum while the 
lower part of the latter is very carefully separated from the prostate and 
urethra or vagina. The fatty tissues of the ischio-rectal fossa are taken 
away with the bowel. The inferior hsemorrhoidal vessels are divided 
and have to be tied. In some cases the invaded prostatic capsule or 
posterior vaginal wall has to be excised. 
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After al! tleedn^ has been arrested the large cavity left after the 
rcmo\ al of the rectum and pelvic floor is sinbbecl out with 1-500 solution 
of biniodide of mercury and lined nith sterilised robber sheeting into 
which Sterilised gauze is packed to support the peritoneum of the new 



pelvic moaocolgn towhichitBsutnreU 'nie<li£talpDrtiDnDithBpeInccoIoncaii 
besgea Jjlng in fJ D pclvjc csvjlj below Ihencw pplvicfloor (AtferW P MjJes.) 

pehic floor The wound is closed with interrupted Butmes except where 
the dram protrudes 

A self retaining 'oft rubber catheter is inserted into the colon at the 
colostomy and used for introducing saline or glucose solutions into the 
bowel It also allows gas to escape and pre^nts undue distension until 
the colostomy is freely opened at the end of forty eight hours 

In the after-treatment warmth and salme infusions into the colon ot 
axiH® are of great value The gaoze pack a easily and painlessly remoi ed 
on the second or third day without disturbmg the rubber sheetmg Fresh 
gauze 13 loosely packed m, but it and the ^cetmg ate finally removed on 
the fourth day when the wound is irrigated with carbolic acid solution 
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Fig. 444. Abdomino-peiincal excision of the rectum. Colostomy with catheter 
li.xed in the inverted end of the colon for the administration of glncoso salines. 




Fig. 445. Ahdomino-perineal c\ci-,ion of the rcotiim, showing the reflection of 
the sKm-flaps and opening of the paero-coccygcal joint. WJicn the suifaco 
incisions around the anus are deepened, ns much ns possible of the ischiorectal 
fat 13 included. (After W. E. Miles.) 




I:\ClS^O^ OF THE RECTUM 799 

{1 per cent ) followed "by normal saline The imgation is repeated 
dail) 

The patient is rao\ ed and la encouraged to move his limbs as much as 
possible from the first, to sit up in bed after a week and to get up and walk 
a little at the end of a fortnight thus hastening the obliteration and 
healing of the Urge pelvic apace Retention of unne is common from 
temporary parabsis of the bladder therefore a catheter must be either 



Fjc 416 \Momino pcnn«kl excision of lh» rectum sho v mg the pclric colon 
and the isolated upper part of the rectum vithdnnn from the cavity of the 
pelvis If the isolation of the rectum bae 1 cen efhciently tampd out anteriorly 
posteriorly and laterally the bond can be readily mthilra'sn in the manner 
shown and t1 e base of the bladder the vesicuUe semin*ilea with the voss, 
a’et’erentia nncf tiiepro. tafe Ri'anc/ arucibwiYuijaweif view TAe ftn stores am’ 
are then divided close to their ongm from the peUic wall lifter \\ E Miles) 

tied m for a few days or pas'sed three or four times m the twenty four hours 
until the natural power returns After tying in a catheter with it? beak 
only just tvithm the bladder anti leaving it m for four or fi\e days, it is 
taken out m the mornmg and left out if voluntary micturition is possible 
during the day It may be passed agam every evemng as long as any 
re?idual urine collects 

Complications Shock intestinal ohstmction and pulmonary com 
plications 

Results ^litb perseverance and attention to every detail of the 
operation anti after treatment Miles has been able to reduce the mortality 
from 3G per cent to 9 4 per cent m recent years smee the war He 
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considers that about 50 per cent, of Jiis patients are cured or free from 
recurrence five j'cars after the operation. 

(4) Abflomino-Anal Excision. Restoration of the Natural Anus. Both 
surgeons and patients iiavc been anxious to restore the natural fimcfions 
of the anus after excision of tlic rectum by the abdomino-])erineal method. 
Maunsell ^ described a method of achieving this object, and Weir," Sir 
Charles Ball,^ the late Dame Aldrich-Blake * and others improved upon 
this plan. 

It is imfortunate, however, that the attemjit to restore the natural anus 
adds a little to the danger of the operation and to the risk of recurrence, 

r 



\ 


! 

Fig. 447. Abdomino-periiieal excision of the rectum. Completion of the 
perineal part of the operation. (After W. E. Jliles.) 

SO that most surgeons have abandoned the endeavour. But some very 
good results have been obtained. One of us had a lady patient who 
survived fifteen years without recurrence, and with almost perfect 
function after this operation. Some patients may desire to take a greater 
risk in the hope of retaining the natural fimctions of the bowel. The 
colon and rectmn are mobilised as described imder the abdomino-perineal 
operation, but the bowel is not divided. The inferior mesenteric vessels 
are carefully examined and tied a little above the origin of the lower 
sigmoid artery {see Fig. 448). A ligature is tied around the bowel at the 
point which is considered most suitable for joining to the anus. This 

^ Lancet, 1892, ii, 473. 

“ Jojirn. Amer. Med. Assoc., 1901, ii, 801. 

“ Brit. 31 ed. Joum., 1903, i, 640. 

* Idem, 1903, ii, 1686. 
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must lie at least four inches above the growth, anti it is often a mechanical 
advantage to select a higher and more movable point. The bowel must 



Fio +48 Aldomino anivl mectioo Tl»« ligature w lo the superior harmor 
rhouUl jirtrrj’. abore the communicatioii of (ho sigmoid art’rios with it 

have a good blood-supply down to the point selected. The ends of the 
ligature are left long. If the bowel that can be saved appears too short 



Fia. 449 Abdommo anal resection The pelvic colon has been brought to 
the anus 

to come down to the anus without tenMon, it can generally be lengthened 
by further mobilisation of the descending colon even as far as the splenic 
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flexure. If tliese steps are not effective a permanent colostomy must be 
adopted as in Miles’s operation. The freely movable bowel is now pushed 
down into the pelvis and the pelvic peritoneal floor is reconstituted 



Fig. 450. Abdominal excision of a growth of the upper part of the rectum 
or pelvorectal junction. The part to bo removed is used as a tractor to aid the 
anastomosis. The posterior part of the superficial suture has been inserted. 
Then the piercing suture is inserted as the rectum is gradually divided. 

around the bowel with the greatest care to avoid any gap between the 
sutures. 

The Trendelenburg position is abandoned, the gauze packs are 
removed, and the abdomen is rapidly closed in layers in the usual way. 
Then the patient is placed in the left lateral position. The anus is closed 
with a strong purse-string suture, and an incision is made around the anus 
and carried backwards to the base of the coccyx. The fibres of the external 
sphincter and deep muscles of the pelvic floor are rapidly separated 
in the middle line, and the loose cormective tissues behind the rectum are 
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opened Two lingers of the left band are intiwluced into the pelws to 
book down the loose coil of bowel hnng there Gentle triction is mndo 
upon this white the lower end of the bowel h «5eparatc<l from its bed cire 
being taken neither to damage the muscles of the pelvic floor nor to 
dmde the anterior commissure of the external sphincter Now a great 
length of unopened bowel mchnling the growth hangs out of the wound 
The ligature indicating the point selected for section is identified and 
should reach the anus wathout tension The assistant liolds the bowel 
forwards in contact with the anterior commissure of the «phincter as the 



surgeon fixes jt to the lev stores am and sphincter bj" means of several 
catgut sutures picking up the appendices epiploicic and the longitudmal 
muscular bands Then the muscles arc brought together accurately 
behind the bowel and sewn with interrupted catgut sutures Three or four 
strong salmon gut sutures are passed with long curv ed needles through the 
skm and structures of the pelvic floor closing the wound behind the bow el 
except at its posterior extremity where a soft split rubber tube reaching 
into the hollow of the sacrum is sutured to the skin {see Fig 449) Then 
the bowel projecting at the anus is divided with the cautery between two 
clamps and sewn to the skm by a contmuoos silk suture ^^^len the clamp 
13 shghtly loosened the cut end of the bowel should bleed freelv and 
there should be no tension upon the bowel As a rule the part removed is 
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about ten inches long and includes all the primary lymphatic glands in 
the pelvic mesocolon. The operation lasts from' fifty minutes to an hour 
and a half, taking longer in men than in women. 

(5) Abdominal Resection is suitable for growths of the lower part of 
the pelvic colon and the upper part of the rectum, but the anastomosis is 
difficult and dangerous unless it is made over a tube as recommended by 
Rutherford Morison and, later, by Lockhart-Mummery in 1907. In 1910 
D. C. Balfour ^ gave an account of the operation which had been used at 



Fig. 452. Abdominal resection. The pelvic colon is invaginated into the 
rectum. The union is often much lower. (After D. C. Balfour.) 

the Mayo Clinic for several years. Improvements of technic have 
extended the use and improved the results of this excellent method.^ It 
enables us to remove growths of the upper part of the rectum and to make 
an anastomosis in the pelvis with comparative safety, and also to avoid 
either temporary or permanent colostomy in many difficult cases. 

The rectum is washed clean two hours before the operation. The pelvic 
colon and upper part only of the rectum are mobilised, and the inferior 
mesenteric vessels are tied as already described. The lateral ligaments 
of the rectum with the vessels contained in them are not divided. The 
pelvic colon is dmded between clamps placed at least six inches above the 
carcinoma. The ends are sterilised with the cautery and the lower one is 

’ Ann. of Snrg., 1910, li, 239. 

- D. C. Balfour, Collected Papers of the Mayo Clinic, 1919, xi, 147. 
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covered by a piece of rubber sbeetu^ clamped o\ er it (Fig 150) Gentle 
traction upon tiie part of the bonel containing the gron-tli w Iiicli is often 
fnnble greatlv facilitatoi the anastomosis Clamps are jilaced aboi e and 
below the line chosen for the lower section — at least tn o inches below the 
gto\vth The posterior half of the sero muscular suture (\o 0 catgut) 
IS inserted The deep perforating suture of \a I cfirormc catgut is 
inserted as the rectum la gradually diM led A rubber tube half an inch 



Fio 4^3 Alnlominal rc*ect od with tho ■ d of « t bo The umoa and uiTap 
nat on are shotrn th. t \>e ta Bxed by »f tchin^ t to llio pelrw colon and to 
th anna (After D C BaUour) 

in calibre is then pas-seil into the loner hone] and drawn out through the 
anus by an assistant The upper part whichhasalateralopenuignearits 
extremity is passed into the colon for about aix inches and secured m 
position by a catgut suture at the anastomosis nhich is completed bj 
continumg the deep and superficial sutures until they encircle the bowel 
The upper part of the bowel is inTagmated mto the lower part (Fig 452) 
by holding the latter with forceps while an assistant pulls the rubber tube 
projectmg from the anus the invagination is maintamed by four serous 
sutures of fine catgut ^^^len the lower section has to be made v ery low 
it IS impossible to mtroduce two layers of sutures Under these circum 
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stances four long sutures of No. 2 cliroinic catgut- may be introduced into 
the lower bowel with a tisli-kook needle below the site and before the 
lower section is made. The large rubber tube is fixed in an air-tight 
maimer in the colon as in cholecystostomy. and then the four long sutures 
arc passed, as in Connell’s method, through the colon, one in front, one 
behind, and one at cither side. These are tied as the tube, passed down 
through the anus, is jnilled further down by an assistant. The peritoneum 
of the pelvic floor is reconstituted and the abdomen is closed, except 
when a rubber tube is used to drain the pelvis. The rectal tube generally 
comes away in about five or six days, when the catgut is absorbed . 

Causes of Death after Excision of the Rectum. (1) Sepsis due to 
soiling of the wound or peritoneum with frcces is the chief -cause of failure, 
and this can be greatly dimini.shed by jircliminary colostomy and 
refinements of technic designed to prevent leakage during and after 
operation. 

(2) Hsemorrhage. This will rarely be dithcult to deal with at the 
time or met with later if the .surgeon does the ojieration methodically 
and takes care to tie the vessels. 

(3) Shock. This has been almost eliminated by regional and sacral 
anaesthesia combined with gas and oxygen. 

(4) Nephritis, due chiefly to sepsis and cystitis following paralysis of 
the bladder and the need of catheters ; sometimes one or both ureters 
may be injured. 

(5) Intestinal Obstruction, a piece of small intestine getting obstructed 
by slipping into an aperture between sutures used to close the pelvic floor 
or to close apertures in the mesentery or near the colostomy. 

Mortality. — Out of 753 patients ^ suffering from carcinoma of the 
rectum, or recto-sigmoid at the Mayo Clinic, between the beginning of 
1893 and the cud of 1915, 430 were subjected to radical operation, with a 
mortality of 15-5 per cent. Before 1910 the mortality was 17-8 per cent. ; 
between 1910 and 1913, it was 17*7 per cent., when 51 per cent, of the 
patients presenting themselves were submitted to radical operation. For 
the years 1913, 1914, and 1915 the mortality averaged 12-5 per cent., 
although the operability had gone up to 71-8 per cent. 

More recent statistics of the results of particular operations performed 
by individual experts arc given on pages 786 and 799, but these results 
are better than the average. 

W. B. Gabriel," in a valuable contribution, gives the results of the 
143 perineal excisions, with preliminary permanent colostomy, for 
carcinoma of the rectum, which were performed at St. Slark’s Hospital 
from 1910 to July, 1924 ; there were 22 deaths in the hospital following 
the operation, giving an immediate mortality of 15-4 per cent. During 
the last three years of the period mentioned the mortality had been 
reduced to 12 per cent, in 58 operations. The increased risk of the 
operation in males is sho^vn by a mortality of 18 per cent, in them 
compared with 11 per cent, in females : tliis is in agreement with 
common experience. 

The Hope of Cure. Volkmann in 1878 claimed three complete cures, 
and several cases of very late recurrence — one after six, one after five, and 

^ W. J. Mayo, Ann. of Surg., 1916, lxiv,304. 

° Brit. Jmirn. Surg., 1925, xii, 466. 
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onenfter ffew One d)c<l of carcinoma of the Iner eight jears after 

o]w?ritiou without local ncurrcncc 

J Majo ^ states that * of the 130 patients m whom a resection 
was done 33t recoiercd from the operation Etimmating those who 
tttre ojiented on less than 3 years ago we have 33 3 per cent who lived 
3 years or more an I 28 3 per cent who lived 5 years or mote after the 
operation These percentages maj be increased fairly to 37 5 per cent 
and 35 8 per cent rcspcctuely by mbtractmg from our mortality figures 
the normal death rites for corresponding ages for periods of 3 and 5 
years i e 4 2 and 7 5 j»er cent 

Alore rveent statistics of the ultimate results of particular operations 
arc given on pages 787 and 800 

31 B Gabriel * laboriously followed up I2I patients discharged from 
St "Mark s Hospital after jieniieil excision and found that when 
recurrence tikes place it causes death as a rule inside five years after 
operation (93 per cent ) and that 80 per cent of these deaths occurred 
in&ide three } cars Excluding all causes operated upon less than three 
3 cars earlier Mr Gabriel found tbit 235 per cent (20 out of 85) of 
the numbers submitted to operation were alive without evndcnce of 
recurrence three )eit8 after ojvcmtioij and 21 per cent (15 out of 03) 
vvetovvcil five 3 ears after operation 

Loc 4 pm etl 
‘ L« 4 pm <tt |> 47J 


A 


CHAPTER XXIX 


RUPTURED PERINEUM 

The' following account is taken from Dr. Galabin : ^ 

A. Operation for Partial Rupture (Fig. 464). The patient is placed 
in lithotomy position. The need for assistants to support the thighs is 
avoided if a “ Clover’s crutch ” is used. 

‘ ‘ The extent of surface to be freshened is indicated, to some extent, 
by the cicatrix left by the rupture. It is well, however, to go a little 

beyond the limits of this in all 
directions, especially up the 
median line of the vagina and 
towards the lower halves of the 
labia majora, both in order to 
secure, if possible, a perineal 
body somewhat larger and 
deeper than the original one, 
and to allow some margin, in 
case the surfaces do not unite 
completely up to the edges. To 
put the mucous membrane on 
the stretch, an assistant at each 
side places one or two fingers 
on the skin of the thigh and 
draws the vulva outwards (Fig. 
454). The skin just beneath 
A, in front of the anus, may 
also be seized by a tenaculiun 
and drawn downwards. If still 
the mucous membrane is not 
sufficiently on the stretch, from 
laxity of the vagma, the pos- 
terior vaginal wall, some dis- 
tance above B, should be seized by a vulseUum and pushed upwards. 
Incisions are then made through the mucous membrane from B to A, 
in the median line of the vagina, and from A to C and D through 
the junction of mucous membrane and skin. These should not be ex- 
tended in the direction of C and D farther than the lower extremity of the 
nymphsB at the utmost. There are then two triangular flaps, ABC and 
ABD . These are to be dissected up from the apex A towards the base 
BC and BD, the corner of the mucous membrane at A being seized with 
dissecting forceps. The dissection should not be deeper than necessary, 
and if it is done with the knife the surfaces are more ready to unite. If, 
however, there is much tendency to bleed, scissors may be used. The 

^ Diseases of Women, 1903, p. 618. Any one making tiial of this method will agree 
with me as to its simplicity and excellent results. 
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apices of tlic flaps arc then cut off SMth scissors leasing an upturned 
border along BC and BD TVLen tlie surfaces are drami togetber tbcse 
bonlcrs form a sh^btlj elcsated ndge tossanls the vagma and if there 13 
nnv failure of union ]ust along the edge they fall o\ ec and cos er it 

Silksvomi gut sutures are then placed ns shosrn in the figure by 
means of Haguloms needles of half circle curse Another mode w to 
burj the sutures 1 da?id3 m the tissues throughout their « hole course 
If hosveser tht^ are brought out in the centre for spaces alternately 
short and long (Fig liil) tl c surfaces are more easily brought into 
contact at all lesels without unlue tension In passing sutures 4 5 (j 
the needle should be brought out procisclv on the margin along \s hich 
the border of mucous mem 
branc BD is turned up from 
the sagma not pa«>hing through 
the mucous membrane itsplf 
and passed m agam on the cor 
responding spot on the margin 
BC to be brought out so as to 
includi. the «kin of the ptnnemn 
The sutures arc then tie I m the 
order of the numlerg I to 6 
taro being taken that the sur 
faces are broucht just suflicicntlT 
into apposition and that uo 
clots of blool are left betivcen 
them The bleeding if any con 
tmucs is arrested bj briugtag 
the surfaces together and if they 
ate properly united there will be 
no sccondarj hatmorthage un 
less the sutures begin to cut from 
ctcessne tension The sutures 
maj be left in from seten to 
nine daj-s 

Operation for Complete Rup- 
ture (Fig 45o) A sponge tied by a tape 13 passed into the bowel 
and preliminary steps are taken as abo\e A point B in the median 
fme of fie ragmir a saStcuait «J«sfirnw tie aper of fie nmt 

m the septum is taken and an incision through the raucous mem 
branc is made from B to G and from G to L and F along the edges 
of the «ej turn between the rectal mucous membrane and the cica 
trix Incisions are also made through the skin from E to C and F to 
D so that the freshened surface may extend somewhat beyond the limits 
of the cicatrix left by the rent C and D not to be higher than the lower 
extremities of the iijunphie The quadrilateral flap EGBC is then sei 2 ed 
at E by dissecting forcejis and dissected up with the knife from the 
angle E and afterwards from the angle G towarls the base BC iVTule 
this IS done the parts are kept on the stretch by an assistant drawing 
flown the «kin below E mth a tenaculum The flap is then cut aw ay 
wuth scissors except an upturned border which is left along BC The 
flap FGBD 13 treated m a similar manner If as is usual the ends of the 
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sphincter at E and E have retracted from the margin of the cicatrix, 
it is well to cut away with the scissors a narrow strip of rectal mucous 
membrane, generally somewhat everted, a short distance from E 
and E towards G, so as to bring the freshened surface to the ends of 
the sphincter. 

“ Sutures are then applied in the following manner ; Eirst, rectal 
sutures of chromic gut, either two or three, according to the extent of 
the rent in the septum, are applied. These are destined to be tied in 
the rectum, and left to be absorbed, the ends being cut short. They 
are best applied with Hagedorn’s needle-holder and needle. The needle 
is passed in a little distance from the margin of the rent, and brought 
out almost at the very edge of the rectal mucous membrane, on the line 
GE. The needle is then threaded at the other end of the suture, and 
that is drawn through in the same way from vdthout inwards, emerging 
on the margin EG. The remaining sutures should be of stout fishing-gut. 
One or two sntures may be first passed completely round through the 
remnant of the septum by means of a Hagedorn’s needle. The first of 
these (3, Eig. 465) is passed in somewhat behind and below the angle E, 
so as to take up, if possible, or at least go quite close to, the end of the 
divided sphincter, and is brought out in a similar position near E. Thus, 
when tightened, it brings together the ends of the sphincter, drawing it 
into a circle ; but it often brings into apposition, not so much the freshened 
surfaces above as the unfreshened rectal mucous membrane. This serves 
as a barrier to keep out faecal matter, while the next suture (4, Eig. 455) 
aids the rectal sutmres in uniting the freshened surfaces. The remaining 
sutures are passed as shown in the figure (5 — 8, Eig. 455) by a Hagedorn’s 
needle, in -the same way as in the operation for incomplete rupture. The 
needle is passed in pretty close to the edge CE or ED, and is brought out 
(except in the case of suture 5, Eig. 455) on the line where the margin CD 
or DB is turned up. On the opposite side it is passed in a similar way 
from within outwards. The effect is, that when the sutures are tightened 
the margins BC, BD, are turned up into a slight ridge towards the vagina, 
and afterwards fall over and cover any portion of the vaginal border 
which does not imite quite up to the edge. Suture 5 (Eig. 455) may either 
be buried throughout, or brought out for a very short space near the 
median line BG. 

“ When all the sutures are in place, the sponge is withdrawn from the 
rectum, and the rectal sutures are tied first. Care must be taken to draw 
up the whole of the slack in the centre, and bring the edges EG, EG, 
perfectly together. This will approximate the ends of the sphincter to a 
great extent, and the approximation is completed by tightening suture 3. 
The remaining sutures are then tied in the order of the numbers, care being 
taken to allow no clots of blood to remain between, and to tighten them 
just enough to bring the surfaces in contact. The ends of each perineal 
suture should be tied together, and left rather long, so as to be less likely 
to prick the skin. After three clear days an action of the bowels is 
obtained by a dose of an ounce of castor oil. Enemata should be avoided 
if possible, but may be necessary if a collection of faeces has formed in the 
rectum. Special care must be taken that no collection of hard faeces takes 
place for the first two or three days after removal of the sutures. 

“ The perineal sutiues are removed in seven or eight days. 
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‘ Iq «ome c-ibos li} the pnman operation after labour, only super 
ficial union is secured and a recto %agmal fistula is left close to the part 
united The best plan is then to cut through the bridge of union ivith 
sensors at the time of the ojicration and then proceed as m the case of 
complete rupture This is the only way to secure a firm and thick pen 
neiim and /s less likely to fail than an operation on the fistula alone 



CHAPT15R XXX 


OPERATIONS ON THE OVARY AND 
APPENDAGES 

OVARIOTOMY 

One or two practical points will be alluded io before Ibe operation is 
described. 

Date of Operation. An ovarian tnmonr should be removed as soon 
as possible after its discovery. For by delay not only is the patient 
subjected to the risk of accidents in connection with the tumour itself, 
but her general health is likely to suffer from the effects of pre.ssure on 
neighbouring organs. 

Accidents in Connection with Tumour, The accidents to which an 
ovarian tumour is liable should be borne in mind. They arc, .shortly, a.s 
follows ; 

(1) Injlammalorij Changes. Thc.se, whether confined to the perito- 
neal covering or dependent upon inflammatory and necrotic clmngc.s in 
the cyst itself, will lead to adhesions between the tumour and the abdo- 
minal wall or viscera. Wlien recent tlio.se adlic.sions may readily be 
separated, but when old and fibrous they may lend to serious diflieuHie.s 
in the course of the operation. The contents of the cyst may Mipjmrate, 
and, fouling the peritoneal cavity, lend to sujipurative peritonitis. 

(2) Torsion of the Pedicle. ^Micn slowly produced, the interference 
with the blood-supply to the tumour will set uj) necrosis and so render 
the cyst wall liable to rupture. Acute torsion will lead to bleeding, which 
may be so profuse as to rupture the cyst wall and endanger the patient’s 
life. Under these circumstances an immediate operation is called for, 
with all the disadvantages that an operation of urgency entails. 

(3) Rupture of the Cgst. This may, as has been mentioned, follow 
necrotic changes in the cyst or torsion of the pedicle. It may, in addition, 
depend merel}’^ upon thinness of the wall or upon weakening due to the 
extension of growth from the interior through the cyst wall. As a result 
the contents become disseminated through the peritoneal cavity, setting 
up peritonitis in certain cases, or leading to a general infection of the 
peritoneum with secondary growths in others. 

(4) Malignancy. We have, finally, to remember this important 
practical point, that it is difficult at sin early stage to say whether we are 
dealing with a malignant growth or not. It is especially in children that 
an early removal is demanded, for in them the proportion of malignant 
tumours is much higher than in adults. 

General Condition of the Patient. The condition of the ^^scera, 
kidneys, lungs, &c., the habits of the patient, her digestive powers, must 
all be carefully noted. For upon a consideration of these points not only 
does the prognosis to some extent depend, but also the nature and duration 
of the treatment to be adopted preparatory to the operation. Age need 
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not be regarded as a bar to operation Sir J Bland Sutton has collected 
11 cases of o\anotoiny m women o\er 80, all of whom recoieretl ^ 

As regards difficulties likely to be met with in the course of the opera 
tion, some mformation xsill be obtained from the history of the patient 
and from careful examination Attacis of pam will point to peritonitis 
and adhesions An examination of tiie tumour will give some idea of its 
mobility, of the proportion of solid matter Ac 

The Operation The ovanan tumour should, when possible, be 
removed entire This certainly applies to all cysts which can be taken 
out through a sub umbilical incision HTiere the cyst can be remoied at 
all through an abdommanhclsion I hare no hesitation m prolonging the 
incision upwards to the left of the vuubilicua as far if necessary, as the 
ensiform cartilage, prehmmaiy tappmg being reserved for such enormous 
growths as cannot be taken out entire m this way I am satisfied that 
by this procedure there has been a great dimmution m the number of 
recurrences due to infection of the pentoneai cavity from leakages diamg 
operation Apart from the size of the cyst tappmg is contra indicated 
when the tumour is made up of a number of small locuh These could 
only be broken down by the band with certain fouling of the abdominal 
cavity It should also be a\o»ded id cases of twisted pedicle, of dermoid 
tumours and when from the presence of extensive adhesions there js a 
probability of infection of the contents 

In an easy case without parietal adhesions the pearly ghstemng cyst 
comes into view as soon as the peritoneum is incised , but if the pen 
toneum is thickened and adherent to the cyst there may be the greatest 
difficulty in deciding when this is reached and the mcision may even be 
earned through the cyst wall In cases of difficulty the incision ■diould 
he prolonged upwards to the left of the umbilicus until a spot free from 
adhesions is found 

^Vhen the tumour is exposed it should be examined carefully by eye 
and hand Its nature should be noted, whether cystic or solid, or partially 
sobd, whether a dermoid or inflamed , the presence of adhesions should be 
ascertained, or secondary malignant deposits, rendering further operation 
inadvisable 

Emptying the Gyst When tappmg is called for the following procedure 
can be followed The abdominal incision should be packed round to 
prevent fluid running back mto the abdommal cavity The cyst is next 
tapped by carefully plunging in a trocar, the cyst wall hemg drawn 
forward with Spencer Wells forceps as soon as it is rendered lax by tbe 
escape of tbe fluid contents 

As soon as the trocar is inserted into the cyst, the assistant should 
place a hand low down on each side of the abdomen, and press steadily 
and firmly By this means he not only forces ont tbe fluid &om the cyst, 
but keeps the abdominal mciSion taut over the tumour, thus prevent mg 
the contents of the cyst from numing mto the peritoneal cav ity As 
tbe cyst empties traction is applied to it by means of forceps, and if there 
are no adhesions it is readily brought out of the wound 

If there is difficulty m dcbvenng the tumour, and it is clear, from 
the bulk of the cyst remammg after tapping that it is multilocular, it 
mil have to be further reduced lo size before extraction If it is multi- 
* 'Bhnd^atioo, SuTfftcol ^Ororttt aai FallopKin Tub(« 1896 p 175 
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locular, it must be tapped again in two or three more places by removing 
the trocar and closing the puncture with cyst forceps, and then, while 
the cyst is dragged forward and steadied, the first trocar or a smaller 
one is thrust in at other spots where fluid is still present. This is a better 
practice than thrusting the trocar from the first puncture into other 
parts of the cyst in the dark. If this latter method is adopted, the hand 
should first be passed into the abdomen to make sure that the trocar does 
not perforate the cyst wall and injure the viscera. 

Treatment of Adhesions. As the cyst is drawn forwards, any adhesions 
that are present must be dealt Avith, and the ease with AA^hich they are 
separated AAdll depend upon whether they are recent or not. Those 

betAveen the tumour and 
abdominal AA'all are readily 
separated, Avhen recent, by 
sweeping the hand between 
the two adherent surfaces. 
If of longer duration the 
separation must be effected, 
bit by bit, AAuth the fingers 
or scissors, any persistent 
bleeding- points being 
secured by Spencer- Wells 
forceps and tied. Another 
method is to rmderrun any 
bleeding-points, especially 
any obstinate ones in the 
parietal peritoneum. Ad- 
hesions to the omentum, 
which are the most com- 
mon, must be ligatured 
and dmded, the number 
of ligatures used depend- 
ing on the extent of the 
adherent omentum. Sir. 
Herman ^ points out that 
holes frequently exist in 
large pieces of adherent omentmn, and he adAuses that in cutting the 
omentmn away the incisions should be carried through these holes to 
obAuate any subsequent risk of intestines being strangulated in them. 
Intestinal and other Ausceral adhesions may present considerable diffi- 
culties. If the boAA'el is adherent it should be very carefully peeled from 
the cyst . If it cannot be detached in this way a thin strip of the cyst AA^all 
should be cut aAvay and left adherent to the intestines. Krm adhesions 
in the pehds present the most difficulty, and in the separation of them by 
means of the fingers a hole may be torn in the rectum. Injury to large 
A'essels is not common. In Dr. Baldy’s Gynaecology, however, a case is 
recorded in AA’hich death resulted from hEemorrhage due to injury of a large 
A’^ein in^ the remoA’al of an ovarian cyst. Though bleeding from large 
A’essels is not common, it is especially in cases of extensive pebdc adhesions 
that Ave get troublesome oozing. Temporary plugging with sterilised 
> Diseases of Tro;nen, 1S98, p. 797. 
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gniizo may arrest tins but sKoxild it fail an attempt should bo made to 
seize the blcedmg points with forceps and secure them with ligatures 
This procedure will be much facilitated by hai mg the patient in the raised 
pelvis position If bleedmg cannot be arrested by these means the pehac 
cavity should be firmly packed with long strips of sterilised or iodoform 
gauze the ends of which are brought out through the lower part of the 
wound The sutures should be introduced as usual into the lower part of 
the abdonunal incision hut should be left untied ready to bring the 
edges of the wound together when the plug is removed The gauze 
should be taken out twenty four hours after the operation By that tune 
it will have "ierved its 
purpose the arrest of 
the oozmg 

Trealment of Pedicle 
\Mien the cyst has been 
brought outside the 
pedicle 15 dealt with 
The centre of the 
pedicle being found a 
blunt pedicle needle 
loaded with ailk (No 4) 
or catgut 13 made to per 
forate it here at a spot 
deaoid of vessels The 
loop of silk being drawn 
through and the needle 
withdrawn the loop is cut 
and the two ligatures tied 
firmly round the two 
halves of the pedicle The 
cyst is then cut away not 
more than three-quarters 
of an mch and not less 
than half an inch from 
the ligatures "When this 
IS done the cut end la carefully eTammed to make sure that no bleeding 
IS taking place The pedicle is then allowed to drop m and the finger 
following it down to fhe uterus lincls and 'nooks up fie ofner ovary 'ft 
this is found to be similarly affected it must be removed ^Vhen the 
pedicle 13 very broad it should be tied m two or three separate sections 
Drainage different operators vary much m their practice as regards 
drainage and it is difficult to lay down any hard and fast rules as to 
when to employ it Undoubtedly the tendency is to employ it less and 
less Experiments earned out witbm the last few years on the absorp 
tivc powers of the pentoneum have taught us that tbis structure when 
in a normal condition is capable of absorbing large quantities of fluid 
and a]«o of disposing of a considerable number of pyogenic organisms 
mtroduced into the abdominal cavity ^\e have to bear in mind how 
el er that a pcntonciun thickened b^ inflammation such as we find m 
some cases of ovarian tumour has its functions unpaired and is not m a 
condition to dispose of large quantities of flmd Or many organisms 
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Consequently fluid collecting in the abdominal cavity j)rovides a ready 
medium for the growth of any organisms accidentally introduced. 

Dr. Jellett ^ puts this question of drainage very clearly. “ It must 
be regarded,” he says, “ as a line of treatment whose general elTect is by 
no means beneficial, but which may have to be used at times in order 
to guard against a greater danger.” The ri.slvs of drainage should he 
clearly recognised. One serious result is the weakening of the abdominal 
scar that attends its use, with the subsequent formation of a hernia. The 
drain may be a cause of reinfection of the abdominal cavity, and when a 
hard glass tube is employed, may, by pressure on the bowel, lead to the 
formation of a fecal fistula. There is one condition in which drainage 
is certainly called for, and that is when any septic material, as from a 
suppurating cyst or a pyo-salpinx, has entered the peritoneal cavity, or 
when any septic focus has been imperfectly removed. 

Encapsuled Omrian Cysts. Cysts of the Broad Ligament. Intra- 
ligamentous Cysts. Cases are occasionally met with in which the cyst 
grows between the layers of the broad ligament and has no pedicle that 
can be ligatured. Such a case is dealt with by shelling out the tumour 
from the bed in which it lies. A transverse incision having been made 
through the peritoneum covering it, the tumour should be enucleated 
by separating with the fingers the loose connective tissue that holds it in 
position. The removal of the cyst will be facilitated by empt}dng it of 
its contents with a trocar in the usual way. Any bleeding-points in the 
capsule should be seised -with pressure forceps and secured. The most 
troublesome oozing is often found at the base of the cavity. The smaller 
vessels will be controlled by packing for a short time with dry gauze or 
with a swab wrung out of hot saline solution, the larger vessels bemg 
subsequently secured with ligatures. 

After the removal of the cyst the capsule requires attention. If the 
cavity is small, and there is no oozing, the cut edges of the jjeritonemn 
should be drawn together by a continuous silk ligatiue. When the capsule 
is large, redundant portions having been removed, the cavity should be 
obliterated as far as possible by continuous or interrupted sutures approxi- 
mating the anterior and posterior walls of the' capsule. If there is oozing 
that cannot be controlled, the edges of the capsule should be secured to 
the lower part of the abdominal woimd, and its interior packed with 
gauze strips. Sometimes it is found that the cyst is so firmly attached 
to important structures that its removal becomes an impossibility. The 
edges of the cyst and the capsule must then be attached to the abdominal 
wound, and the cavity drained. When intraligamentary growths occur 
on both sides. Dr. Kelly considers that it is easier and better to remove 
uterus and tumoius together. 

Incomplete Ovariotomy. The surgeon may be compelled, very early 
in the case, to abandon his operation. This will be rendered necessary 
by the following conditions : (1) AVhen the tiunour is malignant and has 
infiltrated tissues whicn cannot be safely removed, or when secondary 
nodules are found in the abdominal cavity. (2) When the peritoneum 
is formd covered with papillary gro-wths, the result of infection from 
a papillary cyst. Dr. H. A. Kelly - advises removal of the mother- 

^ Praclice of Oyncccol., 1900, p. 287. 

^ Oper. Oynmcol., 1898, ii, 294. 
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tumour wlienevet it is possible, as he considers it not only relieves the 
pressure of the ascites, but cheeks the rapidity of the growth 3Iote 
o\ er, cases hare been recorded by Mr K Thornton and others where 
a disappearance of the secondary papillary grovTths and a freedom from 
recurrence have resulted from this Ime of treatment (3) "When the base 
of the cyst, whether intraligamentary or not, is irremovable, deep in the 
pelvis, and adherent to the ureters large vessels or adjacent viscera 
The surgeon must then empty the cyst of its contents, and suture its 
cut edge to the abdominal incision all superfluous portions of the cyst 
being cut away Before doing thishe mustcheck all hemorrhage inspect 
any possibly damaged viscera and carefully cleanse the back of the 
tumour and the parts behind it The remains of the cjst, after being 
carefully sutured to the loner part of the abdommal incision so as 
entirely to shut off the peritoneal cavity should be packed vv ith iodoform 
gau2e 

Accidents dunng Ovanotomy (1) Syncojte This appears to be 
brought about m some cases by too rapid emptying of large cysts The 
pressure on the abdommal ves^ls is relaxed and they become filled with 
blood at the expense of the test of the body This accident should be 
av oided by slowly drawing o2 the contents of large cysts \lTien it occurs 
It should be treated by lowering the head keeping the patient warm and 
admuustermg brandj subcutaneously 

(2) 'Rupture of the Cyst This accident may be expected when the 
walls are thin, necrotic, or softened by recent inflammation In such 
cases the cyst should be carefully handled suspicious spots being kept 
« ell out of the wound or packeil around with sponges If rupture occurs, 
the abdomen should be well irrigated with warm boiled water and if the 
contents of the cyst ate suppurating drained subsequently 

(3) Iiyi/nes to Tiscera Of these the bladder small intestmes rectum, 
and ureter are most likely to suffer The bladder may be injured during 
the abdominal incision ovnng to its being drawn up Or it may be opened 
in the course of removal of the tumour Treatment consists m immediate 
suture of the organ and subsequent dramage bj catheter to prevent 
distension The mtestme is most likely to be injured m the separation 
of adhesions \Vhen possible the wound in the bowel should be at once 
sutured If the damage is more extensive the question of resection of a 
portion of gut will arise The rectum is sometimes torn m the separation 
of firm adhesions in the pelvis The operator should attempt to sew 
up the rent, a proceeding that will be muifli facilitated by the raised 
pelvis position and a good bght Often suturmg will be foiuid to be im 
possible, and m such case the neighbourhood of the injuiy should be well 
packed with iodoform gauze, the ends of which are left out of the abdo 
rainal wound, or through an opening in the vagina! vault Por the treat 
ment of cases in which the ureter is mjured the chapter on that subject 
should be consulted (p 5S8) 

(4) Severe IIcpiTtonkage It has already been mentioned that severe 
or fatal hamorrhage from injury to laige pelvic vessels is rare Very 
severe and even alarming hsmonhage may, however take place from 
the cyst wall or its interior Hus is especially lik-ely to happen when 
the solid contents of a papillary ^st are beu^ scooped out by the hand 
If the pedicle can be got at readily and ligatured, this should be done 
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qmckly. If not, tlie advice given by Dr. H. A. Kelly ^ should be followed : 
“ The only safe plan is to control at once tlie main vessels going to the 
tumour by applying artery forceps to the broad bgamcnt at the pelvic 
brim so as to catch the ovarian vessels, and one or t^vo pairs at the uterine 
corner to catch the uterine vessels.” 

(5) Leaving in h^slmments. E.g. sponge or forceps. The fact that 
this accident has occurred with operators of the largest experience should 
make all careful. It is best met by ha^^ng a sufficient definite number to 
begin with and counting carefully afterwards. 


REMOVAL OF THE UTERINE APPENDAGES 

Indications.® Before giving these, I would state that there is no 
operation in which it is more nccessar}^ to consider each case on its own 
bearings, to explain the object and results with honourable carefulness 
to the friends and, whenever possible, to the patient herself, and to 
remember that this is above all one of those operations which should 
never be entertained if there are any honest doubts as to the patient’s 
health being reaUy impaired beyond the aid of other treatment, and the 
impossibility of otherwise restoring her to usefulness in the position of life 
in which she has been placed ; and that it is an operation which may 
concern the happiness of another besides that of the patient. Due weight 
must be given to the large part played by neuroses in this matter. Finally 
it is always to be remembered that it is an operation which has been 
greatly misused. 

The following is a limited list of indications for removal of the uterine • 
appendages : 

(1) Diseases of the Fallopian Tubes and Ovaries. Of these the inflam- 
matory affections concern us chiefly, in the form of salpingitis, pyo-, 
hydro-, or hsemato-salpinx, ovaritis, ovarian abscess, or tubo-ovarian 
abscess. Other diseases include ovarian new growths which have been 
considered under the heading of ovariotomy and tumours of the Fallopian 
tube, which do not call for separate treatment. It is not easy to make 
rules for guidance that will apply to all cases of inflammation of the 
appendages. Every case demands carefid consideration on its own 
merits. The broad lines of treatment may, nevertheless, be indicated ; 
they are not unlike those that guide us in the treatment of appendicitis. 
In the following indications, Sir. Cullingworth ® is closely followed : 

^ Loc. supra, cif. 

- A paper read some years ago at one of our medical societies, and the discussion 
thereon, has brought this matter prominently before the profession. I ivould strongly 
advise my younger readers to study carefully a very weighty letter in the journals of 
February 7, 1891, bearing the well-known signatures of Sir John Williams and Dr. Champ- 
neys. Every sentence will well repay perusal. I quote a few : “ Perimetritis is probably 
the very common^t of all the serious diseases of women. It is also perfeotlv certain 
that riie great majority of cases get qmte well without any operation. We are far from 
denying that exceptional cases call for surgical procedures, or that cases of prolonged 
suppuration in the pelvis are properly treated by the application to them of ordinary 
surgical principles. But this wholesale resort to a mutilating operation, advocated by 
several speakers at these discussions, calls for serious consideration by the profession. , . . 

A plea for patience is to befoimd in the declaration of the operators that the full benefits 
of the operation are not felt for months or years after. If the operator would exercise this 
patience before the operation there might be less need for its exercise by the patient after 
the operation.” 

® Syst. of Gyn., Allbutt and Playfair, 1896, p. 514. 
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(a) Operation during Acute Attack It is not often that surgical 
interference is called for during an acute attack The difficulty and 
more especially the danger of the operation is increased during this 
stage Moreover, the advisahility of treating the inflammation ■when 
acute by rest is shown by the generally good results obtained Even 
if pus IS suspected the surgeon should not be m too great a hurry to 
operate One well-defined indication for interference dunng the acute 
attack has been laid stress on hj Mr CuHmgworth and that is the accumu 
lation of fluid more especially if it be pundent m sufficient amount to 
distend Douglas s pouch and encroach on the vagina and tectum Here 
“there can be no hesitation as to the propnety of making an opening 
through the i agmal roof Such timely mterference will not only afford 
immediate relief to the more urgent symptoms but nil! prevent the 
bursting of an abscess into the rectum 

{h) Pccurrenl AltacXs A history of recurrent attacks of pentomtts 
almost mvanahly means the presence of pus If with this history the 
patient has a swellmg which has attained such dimensions as to make 
it fairly certam that m the midst of it there is either an occluded and 
distended Fallopian tube or an o\ary enlarged by cystic growth the 
indications for the removal of the disease arc perfectly clear 

(c) The Class 0 / Lt/e to which the patient belongs must be considered 
A woman who has to earn her liMng cannot afford to submit to prolonged 
treatment by rest if by operation she can scenre a more rapid recovery 

(d) Persistence of Symptoms after Acute Allacl In most cases with 
rest and appropriate treatment the inflammatory mass subsides thopam 
disappears and the patient is restored to health It occasionally happens 
however that the symptoms persist and unless some relief is afforded the 
patient there is danger that she wall drift into a condition of chronic 
mvabdism and become unfit for any of the orduiatv vocations of life 
These ci'ses present many points of difficulty and the treatment to be 
adopted must depend upon the existing condition Should it be found 
that the inflaminatoty mass instead of subsiding persists the adnsabihty 
of operating will have to be considered But before resorting to an 
operation that involves removal of lubes and ovaries the question of how 
long expectant treatment should be persevered m presents itself The 
class of life of the patient as a factor to be taken into consideration has 
already been mentioned Mr Herman m answering this question gives 
the following practical advice 

Most cases will got well within two mouths but I have seen cxpec 
tant treatment followed out for two months without relief and then the 
patient has begun to unprov e I therefore think that three months is the 
minimum which m doubtful cases should be considered a fair tnal of 
expectant treatment This is only n statement as to most cases not a 
rulctobcapidicdtoevcrj case * On the other hand the inflammatory 
mass may hav e subsi led ns the result of treatment but pam persists and 
we find on examination that the pclvnc organs are displaced and fixed by 
adhesions Under these circumstances greater patience must be exercised 
and the necessitj for removal of the appendages most carefully considered 
before such a method of treatment is ndoptetl In some of the«e cases a 
conservative operationma} be advantageously practiced and proceedings 
* 1) itoAts kJ II onioi I* 240 
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sanctioned such opcntious where the appendages were sound I ha%e 
agreed thrice to these operations in epilepsy with such pchic disease as 
of itself would justify oophorectomy In all three, after some delay, the 
fits returned, and were m no way permanently aided ’ 

(3) Osteomalacia The removal of the ovaries m the treatment of 
this disease has teen performed a number of times since it was suggested 
by Professor Fehling of B^le, in 1887, and appears to have met iwth 
signal success, the course of the disease being arrested and the patients 
restored to activ e life ^ 


THE OPERATION 

(1) When Appendages are not Inflamed or Adherent In cases m 
which both ov ary and tube are to be remov cd one ligature passed through 
the broad ligament on a pedicle needle embraces the isthmus of the tube 
and the ovarian ligament close to the cornu uten and secures the uterine 
vessels A second one pa'^sed through the broad ligament is tied near 
the peine brim over the mfundibuJo-pelnc ligament secunng the ovarnn 
artery and veins The tube and ovary are then removed between these 
two ligatures, any bleeding point m the broad bgsment tbst may have 
escaped bemg picked up by forceps and tied ^\heie the tube alone la 
removed, as m cases of sterilisation following Cesarean section the tube 
IS picked up, and, a double threaded pedicle necille being passed through 
the broad ligament, one strand is tied round the tube close to its uterine 
attachment, the other between the fimbriated extremity of the tube and 
the ovary 

(2) Removal of Appendages when they are Inflamed and Adherent 
This IS an operation that may present many difficulties m its carrjing 
out ^ITiilst the sense of touch is relied on mainly for the separation of 
adhesions, the operation will be much facilitated for those who have 
less experience of pelvic surgeiy by bringing into play the sense of sight 
For this purpose the patient should be placed m the Trendelenburg 
position, which aflords a better view of the pelvic viscera 

Abdominal Incision An mcision is made m the median line and 
carried well down to the pubes The steps of this part of the operation 
are similar to those described m ovariotomy On reaching the peritoneum 
care must be taken in opening the abdonunal cavuty, and the operator 
should bear m mind the possibibty of adhesions evistmg between the 
omentum or intestines and the wall The peritoneum is picked up and 
rolled between the finger and thumb, and, the absence of intestme bemg 
noted, 13 mcised, when the viscera at once fall away from the panetes 
Omentum or intestines found adherent to the abdominal wall must be 
cvrefully separated by means of the fingers 

Adhesions The condition existing should then be carefully ascer 
tamed and the first thing likely to demand attention is adherent omentum 
This Is frequently found coveneg m and adherent to the pelvic viscera, 
and it may also be much thickened by inflammation It should be freed 
carefully from its attachments to the pelvic organs with the fingers, care 
hcm<^ taken not to injure intestmes or bladder Any bleeding pomts 
shoidd be at once secured If much difficulty exists m freemg the omen 
* Bkod Sutton lot tupn nl , p 3St 
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turn or in determining its exact relationsliip to other parts, it had better 
he ligatured and divided, the lower attached portion being dealt with 
later. In any case it is better to ligature and remove portions of omentum 
much thickened by inflammatory changes. If intestines are adherent 
they must be separated with great care, and it is in this stage of the 
operation that the Trendelenburg posture will be found of great assistance. 
The bowel, more especially after the separation of firm adhesions, should 
be carefully inspected, and any damage to the walls at once repaired. All 
adhesions existing between the intestines and omentum on the one hand, 
and the pelvic viscera on the other, having been freed, the abdominal 
organs are pushed back towards the diaphragm and maintained in position 
with a gauze pad. There may be some difficulty in doing so if the abdo- 
minal walls are rigid and the patient not fuUy under the anaesthetic. A 
little patience, however, will, as a rule, allow of the viscera being pushed 
up out of the way, so as to enable the operator to obtain a view of the 
pelvic contents. 

Enucleation of Appendages. The operator is now in a position to 
set about freeing the adherent appendages. As far as is possible the 
condition present is ascertained by sense of sight as well as that of touch, 
the position of the uterus located, and the extent and fixity of the mass, 
formed by one or both appendages, noted. The matted tube and ovary 
form a tumour lying to the back of the uterus and broad ligament in the 
lateral fossa or Douglas’s pouch, and the broad ligament is drawn over 
the front of the mass. The first step in enucleation is the separation 
of the mass from its posterior connections and from the opposite appen- 
dages, if inflamed. To effect this, the hand, with the palmar surface 
forward, is passed down in the hollow of the sacrum behind the mass, 
carefully separating with the tips of the fingers the adhesions that fix 
it in this situation. Working down in this way, the lower part of the 
mass is reached. The next step is its separation from the back of the 
broad ligament to which it is fixed, and which effectually prevents 
the tube being drawn up into the wound. Enucleation is consequently 
continued from below upwards with the tips of the fingers inserted between 
the mass and the back of the broad ligament. In this way it is gradually 
freed from all its connections. 

Removal of Diseased Parts. The affected parts are now drawn well 
up through the abdominal incision, and a suitable point in the broad 
ligament chosen for transfixion. A blunt pedicle needle with a double 
ligature is then passed through the broad ligament, and the loop divided. 
Each ligatiue is then tied separately, one round the Fallopian tube close 
to the uterine cornu, the other round the free upper border of the broad 
ligament, and, a pair of forceps being applied to the tube just beyond the 
ligature, the diseased parts are cut away. There is often much inflam- 
matory thickening of the broad ligament. In this case it vnll be found 
necessary to tie the round ligament in three or four separate sections. 

The cut end of the tube held in the forceps is next brought into view 
and carefully wiped with 1-1000 perchloride of mercury solution, to 
obviate the risk of subsequent infection from the cut end. Before allowing 
the stump to fall back into the pelvis, the parts are carefully examined 
for bleeding-points, which should be seized with forceps or else underrun. 
Care should be exercised in the application of forceps in the pelvis lest a 
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portion of the rectal wall he wd its \itabty so aSccled that it 

subsequently sloughs 

T TcaUnent of Tube tchen Disten Ictl If the tube is found to be distended 
%Mth pus or other fliud it is better if po‘»sible to remove it without 
previously emptying it This is recommended on account of the greater 
ease of dealing with a distended tube than one empty and coUapsed 
Greater care must however be exercised in the separation of adhesions 
and the parts packed round with gauze or sponges to prevent as far as 
possible the spread of infective material if the tube ruptures as it may 
very possibly do in the course of mampulation Should rupture occur 
the fluid must be removed as rapidly as possible all mfected sponges and 
swabs taken away and the parts thoroughly cleansed 

In cases of double pyo salpinx the ovaries are frequently so mvolved 
tliat their complete removal becomes mevitable Under these circum 
stances it is better to remove the body of the uterus as well a procedure 
that does not add greatly to the length of the operation or appreciably to 
itsnsL The organ 13 probably infected as well as the tubes and besides 
being functionicss may be the source of further trouble There is often 
V ery free ooziug from the back of the uterus and this is arrested much 
more rapidly by removal of the organ than by other means the duration 
of the operation being in fact often considerably dinuiushed by this 
procedure Its removal further facilitates drainage when this is called 
for 

Hetmorrl QQi Oozmg from Large raw surfaces is sometimes free but 
generally j lelds to pressure eTerewed by sponges in the coarse of the 
operation Sboold it still persist and no obvious bleedmg point be 
visible at the end of the operation the pelvis should be pack^ flrmly 
with strips of gauze the ends of which are left out of the lower part of the 
abdommal mcision or carried through an openmg m the vagmal vault 
The strips should be removed at tbc end of twenty four hours 

Drainage will be called for more often m the case of pelvic mflaimna 
tion than of ov anan tumours The following may be regarded os indica 
tions for its emplojTnent 

(1) "WTicn in the course of removal a pyo-salpmx or abscess cavity 
has ruptured and soiled surroundmg parts 

(2) ^Vhen the bowel has been mjured in the course of the operation 
Damage to the small intcstme can generally be repaired without nsk of 
subsequent leakage Injmy to the rectum cannot be so readily dealt 
with and it may be impo'Sible for the operator to gam such access to the 
damaged parts as will enable him to repair the lesion To prevent general 
infection of the pentoneal cavity os the result of leakage from the bowel 
he will have to depend on careful gauze packing 

(3) W*hcn the operation is mcomplete Firmness of adhesions and 
darker of mjury to vnscera will sometimes lead the surgeon to leave his 
operation uiimshed rather than subject his patient to unusual risk He 
has probably exposed m the course of his manipulations infected areas 
such as a pyo-salpinx or a pelvic abscess Under these circumstances he 
will remove such diseased structures as is found possible and provide free 
ilramage by means of gauze strips for the mfected parts left behind 

Conservative Surgery By this term is meant the preservation of 
such organs or parts of organs as are not diseased or not be^ ond the 



824 OPERATIONS ON THE OVARY AND APPENDAGES 


power of recovery. This, which is the general principle underlying all 
true surgery, receives special significance in its application to the pelvic 
organs on account of the importance of the latter in securing the happiness 
and well-being of the individual.' This applies more especially to the 
ovaries, which are not only essential to the functions of menstruation and 
child-bearing, but which exercise — ^probably by means of some internal 
secretion — a wide influence over nutritive processes in general. That 
every effort should be made to preserve a portion at least of one of these 
organs is not disputed at the present time ; the only question is how far 
one is justified by one’s attempts at conservatism in subjecting the 
patient to increased risks of recurrence of disease and further operation. 

An important step was made in conservative surgery when it was 
recognised that disease limited to the appendages of one side did not 
necessarily mean the removal of the organs on both. A further advance 
was marked by the recognition that certain conditions, which at one time 
were thought to be pathological, were not diseases at all. 

The cystic ovary is a case in point. Though a definite pathological 
condition does exist in which the ovary is the seat of numerous small 
cysts, the mere presence of these does not necessarily constitute an 
abnormal state of the organ, nor do they justify its removal. 

A further reason advanced for the practice of conservatism lies in the 
fact that portions of organs left behind are capable of performing the 
functions of the entire organ. It has been shown clinically that the stump 
of an amputated tube may convey an ovum to the uterus, Avhich ■\at11 then 
pass through the developmental changes of normal pregnancy.^ 

Dr. Kelly ^ has recorded a case in which pregnancy followed an 
operation involving the removal of one tube and the opposite OA^ary, and 
Avhere the transmission of the oAuim Avas effected by the tube on the side' 
opposite to that of the OAmry. Similar cases have been recorded in which 
pregnancy has followed operations involving partial remoAml of the 
appendages. ^Vhilst such an event may not be very common, the mere 
fact that it can occur constitutes a further reason for exercising such 
conservatism as is possible in dealing Avith the pehdc organs. 

The capacity for repair shown by inflamed pehdc organs and the 
powers of absorption of the peritoneal sac in the case of large inflam- 
matory exudates are Avell-established facts. A similar coiuse of eA'ents 
is knoAvn to all surgeons in the case of the vermiform appendix. This 
power of regeneration is a point telling in two AA^ays, for whilst it Avill 
encourage the operator to sacrifice as little as possible of the organs he 
is dealing with, it is also an argument in faAmur of rest and expectant 
treatment. 

There are certain conditions other than disease of the tubes and 
ovaries demanding operation in which there can be no doubt as to the 
advisability of leaving the oA'^aries or as much of them as can be safely 
preserved. Hysterectomy for fibroids is a case in point, AA^here one or 
both ovaries should be left when possible. A firrther example is seen 
in parovarian cysts, which may be shelled out sometimes from the broad 
ligament without sacrificing tube or oA’^ary. 

When Ave come to disease of the OA’'ary itself, it is especially in non- • 

* B. F. Baer, Ann. of Oyn. and Fed., January, 1894. 

- Loc. cit., p. 188. 
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inflamnntorv aflcclioii'i that on attempt miy be made to fca\c n jwrtion 
of the organ Such conihtioni as cjsts (Jut to cnhrgeiiient of Graafiait 
follicUs or corjvjra lutca mi} J»c dealt with on this principle the e\st 
l>oing shcfletl out or a wedge shaj)eil |)ortion of the o\arj bemg remo\ed 
In the cn«e of dennoub and the cystomatu the oxnrian tmue is as a rule, 
so m\oUed that an attempt to sa\e a part of it will not often be found 
{ws^iblo E\cn when ns nccaijoniiU happens some of the o%anan 
tissue remains unaffected tin* adMsnbilit) of trjing to prcser\c it is 
open to question on account of the nsk of lca\ ing behind sufTicicnt of 
the timioiif to lend to a recumnet Nor does it «eem improbable that 
the remaining portion of the o\at) is liabU to a similar cjstic change 
The chief }ustification for sa\mg a part of the organ would be in the fact 
that the opposite o\ar% either required removal or had already been 
reniov «1 

It IS m dealing with mflamnntor) conditions of the appendages that 
the wndest difference of opinion veith nganl to conservatism exists It 
was the practice at one time if the appendages on one side were diseased 
to remove those on the other side tveti if found health) This nos done 
more espccnllv m those coses in which the tubes were the seat of suppura 
tion The Ivte Mr Grcig Smith ' said The removal of the appendages 
on one side onlv for suppurative disease was trieil by Tint but given up 
on account of the largo number of recurrences or relsjvscs Other aurgeons 
have had similar 0 T|H?fiences and the rule in all cases of suppurative 
disciwea of the apjtendages now is that if one set is removed so al o 
should be the other 

In spito of the risks of rwurrenee moilern opinion inrlines strongly 
to the preservation of hcilthv appendages and as the interior of the 
uterus is the source of infection in most cases the more rational treat 
ment IS to attend carefully to this and thus prevent the extension of 
inflammation so far as is possible to the sound appendages Before 
deciding to leave them they should be eirefulli < Tamiiiefl Should pus 
Ik* found to etude from the end of the tube it should be rimov cd Such 
a high authority ns Dr Howard Kelly * recommends that under certain 
circumstances the contents of the tube should bi hqueezeil out and its 
interior washed out with saline solution and then sterilised with 1 m 
5000 corrosive subhnnte solution It is difficult to believe that the tube 
can be effectually sterilised in this way and its preservation woulil seem 
to invite reinfection of the peritoneal cavity Lntil more evidence is 
forthcoming with regard to this procedure it appears unsafe to recom 
mend it for general adoption On the subject of adhesions Dr Kelly has 
laid It down as a rule that these do not in (hemsciv es constitute a reason 
for the removal of organs The mere presence of adhesions does not imply 
that the organs are beyond the power of recovery and m fact there is 
plentv of clinical evidence to the contrary It has already been mentioned 
that in some cases the persistence of symptoms is due rather to adhesions 
binding dow n the pelv ic organs in abnormal positions than to the presence 
of any source of inflammation Under these circumstances operative 
proceedings may be limited to the separation of adhesions and the fixation 
of organs in better position Dr KellybaslaidstressontLeimportanceof 

1 Si/if o/Oyn Allbatt and Pbjrfur 1890 p 010 

• ioc « t , vol u, p IM 
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not only freeing the organs from surrounding parts, but also of liberating 
any kinks in the tube, a condition that may render the patient liable to 
tubal pregnancy. 

Whilst treatment limited to the freeing of organs may be followed in 
those cases in w'hich the inflammation has subsided, it shoidd hot be 
adopted when they are still inflamed. The separation of adhesions 
without removal of the cause is certain to be followed by the formation 
of fresh ones, besides breaking down the barrier that limits the spread of 
infection. 

The question may arise as to whether the Fallopian tube should be 
preserved when removal of the corresponding ovary is found necessary. 

In inflammatory conditions of the appendages, it is uncommon to 
And a case in which the ovary requires removal and the tube is found in 
a healthy state. Moreover, the tube is useless without the ovary, and 
as the late klr. Greig Smith has pointed out, the removal of the latter 
wdll probably cause kinldng of the tube. Consequently, if the ovary is 
removed, it is usually safer to remove the tube also.^ It might be left 
if operative measures have resulted in the preservation of the opposite 
ovary, but removal of the Corresponding tube. In Dr. Kelly’s case, 
quoted above, pregnancy followed such an operation, leaving one ovary 
and the opposite tube. 

Those conditions have been pointed out in which the practice of 
conservative surgery may be safely advised. But there are certain 
operations more open to debate, such as the w'ashing out of tubes con- 
taining pus, the amputation or resection of diseased tubes, and the open- 
ing of closed tubes. In the hands of the chief advocates of conservatism 
these procedures have met wdth results that may be regarded' as encourag- 
ing, but, w’ith our present information, they are not operations that can 
be recommended for general adoption. 

^ Loc. supra oil., p. 909. 
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OPERATIONS ON THE UTERUS 

FIBROIDS, CANCER OF THE UTERUS CESAREAN SEC- 
TION. ECTOPIC GESTATION 
OPERATIONS FOR FIBROIDS 

Indications for Operation. The mere presence of a myoma m the 
uterus docs not necessitate operation Suiginl treatment should be 
adopted only when the tumour is giving rise to symptoms which threaten 
life, impair health, or prc^ent the patient from enjoying a reasonably 
comfortable and actn e existence The pnncipal symptoms which justify 
operation are considered in the following paragraphs 

(1) Hcemorrhage Increasmgly profuse h-emorrhage at the men 
strual periods is the symptom which most commonly compels a patient to 
seek medical advice The amount lost and its efect on the woman’s 
health, the age of the patient and her mode of bfe arc all factors to be 
taken mto consideration In women about forty years of age operation 
IS often deferred is the hope that the menopause niU cause not only a 
cessation of hleedmg, but will lead to a shrinking of the tumour ^s 
hope IS but seldom justihcd The fact that the climacteric is generally 
delayed, it may he until after fifty years of age, must be remembered If 
the monthly loss is sufficiently excessive to produce well marked antemia, 
m spite of milder measures of treatment the advisability of immediate 
operation must he urged Too many women ore allowed to reach a stage 
of profound secondary ana?Qua before relief is sought by operation 

(2) Pressure Symptoms. These are most marked m the case of 
medium sized tumours impacted m the pelvis The most common 
symptom is frequent or difficult micturition There may aNo be trouble 
m keepmg the bowels open, owing to pressure on the rectum The 
ureters may he pressed on, and hydro nephrosis or pyelo nephritis result 
These symptoms are most marked just before the onset of the menstrual 
flow, when the tumour is swollen ns a consequence of the natural engorge 
ment of the organs 

Pam m association with fibroids is due not only to pressure on nerves 
and neighbounng organs, hut also to attacks of peritonitis and inflam 
mation of appendages Adhesions produced thereby may seriously 
complicate hysterectomy 

(3) Great Size. A large tumour in tie abdomen may not necessarily 
threaten life, but may be a source of grave inconvemence and discomfort 
It interferes with the return of blood from the lower limbs, and so causes 
cedema , it presses on the stomach and impedes digestion , it limits the 
movements of the diaphragm, and bo mterferes with respiration , and 
leads to a condition of general ill health At the present day it is excep 
tional for surgical treatment to be withheld until a tumour has reached 

8t7 
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an excessive size, but tbc successful removal was recently recorded of a 
myomatous uterus which weighed over forty-seven pounds. ^ Undoubtedly 
hystereetomy for a tumour of great bulk entails somewhat greater risk 
than an operation for a fibroid of moderate size, but the benefits conferred 
are correspondingly increased. A well-advised patient will, therefore, 
welcome relief by operation. 

(4) Rapid Growth of the Tumour. If at intervals of a few months 
the tumour is found to be markedly increasing in size, the question of its 
removal will have to be considered. Very rapid enlargement is usually 
due to secondary changes occurring in it, such as mdema, or cystic 



Fig. 458 — Myomectomy. Enucleation of fibro-myoma. 

degeneration. A sarcomatous change will also be responsible for a rapid 
growth, but is of rare occurrence. 

(5) Complications due to associated inflammatory disease of the 
appendages and peritoneum, tumours of the ovary, cancer of the uterus, 
will call for operative interference. 

Operative Treatment. The surgical treatment of fibroids comprises 
the following methods : 

(i) Myomectomy. 

(ii) Subtotal hysterectomy. 

(iii) Total hysterectomy. 

(i) Myomectomy. Individual fibroid tumours may be enucleated 
from the musculature of the uterus abdominally or per vaginam. Myo- 

* T. G. Stevens, Journal of Obstetrics and Gynaecology of Brit. Empire, Vol. 32, No. 4, 
1926. 
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mectomy the \aguial route w one of the most ancient of surgical 
operations but its ptesent-tlay use should be restricted to the remosTil of 
pedunculated tumours or of small submucous myomata easily accessible 
^ylthout iliMsjou of the ccrMcal canal 

Abdominal myoraectomj has a uide field of usefulness it is the ideal 
procedure when conscr^ ation of the uomb is of great importance as in a 
young woman or one t, ery desirous of cbil Iren In the han Is of certain 
gynTCologists it has become the operation of choice but e\on under the 
best conditions an operatne mortahtj attaches to mjomectomy which 
compares unfa\ourably wath that of simple hjstcrectomy Moreover 
function IS preser\ cd at a small but definite risk of recurrence of symptoms 
and of post operatuc complications such as intestinal obstruction The 
surgeon who esteems a 
sound therapeutic result 
abo\e ft surgical triumjih 
will therefore perform myo 
mectom} only when special 
circumstances ren ler it dcsir 
able and when the tumours 
are few and of moderate sire 
He should alftajs obtain 
consent to proceed to a 
hysterectomy if his judgment 
demands the more radical 
procedure 

TheOperaticin Theabdo 
men is opened b} a median 
or parameilian incision start 
mg just below the umbilicus 
and ojctcndiQg well <lown to 
the pubes Care shout I be 
taken m dividing the pen 
toneum not to mjure the 
bladder which w occasionally drawn up by the tumour A hand intro- 
duced into the abdomen now carefully investigates the condition 
present 

Havmg decided that mjomectomy is feasible the surgeon should next 
secure good exposure of the uterus utilising for this purpose the raised 
pelvis position a fixed abdominal retractor and efficient packing to keep 
the intestines clear of the f eld of operation The situation of the tumours 
whether m the anterior or postenor wall of the uterus should then be 
aseertamed bj inspection and systematic palpation of the uterus as it is 
desirable to avoid traversmg the endometrial cavity 

The incision made over the convexity of the fibroid should be m the 
nature of a stab into its substance so as to incise the immediate 
capsule of condensed muscular tissue MTien the proj er layer has been 
discovered a finger inserted between it and the tumour will be found to be 
the best instrument with which to effect complete enucleation As 
separation proceeds the tumour is partly dragged out of its bed by means 
of a tissue forceps and partly sq^ueezed out by pressure applied between 
thumb and fingers Any vascular bands are clamped and subsequently 
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ligatured, but oozing from tbe deep cavity which results is, in the main, 
most effectively controlled by a series of deep sutures which are passed so 
as to obliterate the space. When bleeding from the incised muscle edges 
is profuse, mattress sutures running from the peritoneal surface of one side 
to the other may be necessary in order to secure perfect hiemostasis. The 
edges of the incision are trimmed of redundant tissue and arc then united 
by a continuous seromuscular stitch. 

Single large myomata, or possibly two or three, can be dealt with m 
this manner, but it is unwise to cover the surface of the uterus with sutured 
incisions in view of the danger of intestinal adhesions. 



Fig 460 Subtotal hysterectomy Ligatures passed round the round ligament 
and the Fallopian tube and oiarinn ligament. 

Mr. Boimey ^ avoids multiple sutured wounds on the surface of the 
uterus by extracting many fibroids through a single incision on the 
anterior surface of the uterus. He adopts an mgenious system of tunnel- 
ling the uterine musculature in all directions, and has devised clamps to 
compress temporarily the uterine and ovarian arteries. Most surgeons are 
sceptical of the value of an organ so extensively mutilated. 

(ii) Subtotal Hysterectomy. Supravaginal amputation of the uterus 
through its cervix was first introduced by Baer, of Philadelphia, in 1892. 
It rapidly became the popular method of treating fibroids, displacing total 
hysterectomy and all forms of partial hysterectomy depending upon 
mechanical constriction. 

As practised to-day subtotal hysterectomy ranlcs as one of the most 
satisfactory operations in surgery both as regards its immediate and 
* Bonney, Lancet, 1925, u, 1060. 
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remote results Two cnticiams have beea levelled agamst the operation 
as a routine measure The first is that the isolated cervix is prone to 
become the site of malignant change , there is little evidence to support 
this contention The second objection is that an unsuspected caremoma 
may be associated with fibroids of the body of the uterus , this danger is 
met if an assistant is mstnicted to open up the body of the uterus as soon 
as it has been removed 

Total ablation should be considered when the cervix is lacerated and 
hypertrophied with an mfected canal a source of discharge 

The Operation iVfter the abdomen has been opened by an incision 



Fid 4C1 Subtotal hysterectomy Ligatures passed round free edge of broad 
] garaeat and round bgament for removal of appendages 

proportionate in length to the size ot the tumour to be removed the 
surgeon s first step should be to pass his hand into the abdomen to make 
a careful examination of the conditions with which he has to deal Adhe 
sions on the front of the tumour are very rarely met ivath 'WTien they 
exist they will be found behind and are almost invariably the result of 
oalpuigitis If the uterus is large aud the adhesions arc dense more 
particularly when a pyosalpmx of long standmg exists the difficulties of 
the operation are likely to be considerably increased All adhesions must 
be broken down and the tubes freed before the remo\al of the uterus can 
be carried out In the simpler cases the tumoiur is brought out of the 
wound but when this cannot be done it will be necessary to carry out the 
earlier stages of the operation with the uterus in the abdomen 

Division ol Broad Ligaments The uterus havmg been drawn out of 
the abdomen, the operator carefnBy exammes the broad ligaments and 
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appendages on each side, and decides whether he will leave one or both 
ovaries, or whether he will remove them both. When possible, one at 
least should be saved, exception being made in those cases in which they 
are found diseased, or when it is found impossible to leave them, or the 
patient has reached the menopause. The surgeon, after carefully examin- 
ing both sides, chooses that which can most easily be dealt with, and, 
seizing the upper part of the broad ligament, passes through it, at a point 
free from vessels, a blunt pedicle-needle threaded with silk or catgut. 
The exact point of perforation will depend upon whether the ovary is 
to be removed or not ; in the former case the ligature vdll be carried 



Fig. 462. Subtotal hysterectomy. Broad ligament divided. 

round the free edge of the broad ligament ; in the latter it will include 
the Fallopian tube. 

This ligature, which secures the ovarian artery, is then firmly tied, 
and that portion of the broad ligament next the tumour being secured 
by means of forceps, the part intervening between the ligature and the 
forceps is divided (Fig. 461). A second ligature is passed through the 
broad ligament of the same side, lower do^vn, including the round liga- 
ment, and firmly tied ; the proximal portion of the broad ligament is 
clamped, and the part between forceps and ligature divided. In most 
cases these two ligatures will be found sufficient, but more can be applied 
in the same way if required. The use of forceps for clamping the proximal 
part of the ligament, as described above, rather than ligatures, vdll be 
found to effect a saving of time. The opposite side is then dealt with in 
the same way. 



SUBTOTAL mSTERECTOMr 


833 


Formation of Anterior Flap The next step m the operation is the 
reflection of a flap of peritonoum and the bladder from the front of the 
utems An incision is made through the peritoneum coaenng the front 
of the uterus from side to side, about an inch nbo> e the lino of attachment 
of the bladder, the position of uhich should be carefully ascertained It 
should be camctl across to join at each c’ctrcmity the lower end of the 
cuts m the broad ligaments The bladder is then separated from the 
uterus by means of the finger any firmer bamU (and these are met with 
especially m the median Imc) being diaided with scissors Care should be 
taken in this separation as the bJvlder is sometimes much thinned by 
stretching and it does not require much force to push the finger through 
into its interior Should thu accident liappen the opening must at once 
be closed with sutures By the reflection of the anterior flap some loose 
cellular tissue on each side of the neck of the myomatous uterus is exposed, 
and m this there may be felt pulsating and sometunes seen, the uterine 
artery 

Ligature of Uterine Artery, The position of the artery is now carefully 
defined on one side, and a ligature threaded on a pedicle needle is passed 
through the cellular tissue between the artery and the uterus and just 
bcloM the point at which the dis ision through the uterus is to be cflccted 
A pair of Spencer \\ ells forceps arc now applied so as to include the 
artery a little above the ligature and the latter is firmly tied The 
tl^sues including the uterine artery ate then divailed between the ligature 
below and the forceps above and if the ligature has been properly applied 
there will be no ble^mg If the arterj has not been stjciired it udj spurt 
on divTSion and should be promptly seized with forceps and tied The 
same procedure is adopted on the opposite side It may happen that m 
the passage of the pedicle needle round the utenne artery hcemorrhage at 
times 80 free os to be alarming results This is due to injury to veins 
which may be of great size The best way of avoiding this is to carry the 
ligature as close os possible to the uterus \\'hen it occurs clamp at once 
the uterine vessels above the ligature where they lie close against the 
utenne wall If the bleeding is taking place from the veins returning 
from the tumour it will be arrested by these means If it continues and 
the vessel cannot be seen get an assistant to press with a plug in the 
neighbourhood of the bleeding to control it if possible quickly clamp or 
licfatuie the uterine vessels on each side cut through the cervix and 
Tt'itrcrvt Vkft yaa/uca ar/l yhAv, sftMvlp. ki oi’M vAVWi 

be found on removal of the uterus that the blceiling has censed showing 
that the haDmorrhage was coming from the tumour 

Removal o! Uterus A point has now been reached at which the 
blood supply has been secured and nothing is left keeping the enlarged 
uterus in position but the narrow neck below The only lemniiimg step 
13 to divide this latter The intestines bi^og kept out of the waj , the left 
hand is passed down behind the neck to prevent the possibility of injury 
to bowel and the pedicle is dmded with knifo or scissors just above the 
point at winch the uterine artencs are secured 

The division of the pedicle is effictcd by making a V shaped incision 
transversely across the cervix The antenoc and posterior segments so 
formed are then approximated by two or three stitches of stout catgut so 
«>, to close the cervical canal and at the same time to stop all bleeding 
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from the cut surfaces. The ends of the sutures are left long, as, in the 
grasp of an artery forceps, they give a convenient hold on the stump 
during the subsequent peritonealisation of the raw area. The divided 
edges of the broad ligament on one side are first sewn together. The 
anterior flap of peritoneum is then drawn over the stump, and its free 
border sutured to the cut edge of peritoneum at the back of the stump, 
the operation being completed by sewing together the two edges of the 
remaining broad ligament. 

Some Difficulties met with in Hysterectomy for Fibroids. Al though the 
operation for a myomatous uterus as described above may be straight- 



Fig 463 Subtotal hysterectomj . Ligature of the uterine \cs«cls 

forward and comparatively easy, cases are frequently met with wliich 
will tax the resources of the surgeon. Few operations call for greater 
variety of treatment depending upon the variations in the .size and 
situation of the tumours. A large tumour is not necessarily difficult to 
remove, a smaller one may present considerable difficulties. It may be 
said roughly that the ease of the operation will depend upon the facility 
with which the myomatous uterus can be d^a^vn up out of the pelvis, and 
the uterine vessels reached. 

One form of difficulty not infrequently met with is due to a fibro- 
myoma growing to one side between the layers of the broad ligament, 
expanding this together with the Fallopian tube and ovary over its surface. 
It may even spread out the mesosigmoid, so that the bowel is closely 
applied to its surface. Such a tumour cannot be drawn up out of the 
pelvis. The Fallopian tube and round ligament having been picked up, 
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Iisnturcd and div idwl the oponinij thus made in the peritoneum is sufH 
cientl} enlarged to allow of the tumour being shelled out The peritoneum 
may contain large \cins and care should be taken not to injure them, 
ligatures or clumps King usc<l as required A careful watch should aUo 
be kept for the ureter which may be much displaced The tumour may 
then be drawn up and a search made for the uterine aesscls If the 
fibroid cannot be drawn up the procedure adopted by Dr Howard Kelly 
ma} be followeil Instead of t)mg and dividing the broad ligaments on 
fwth sides before severing the pcibclc be works across the pelvis from one 
side to the other dividing first one broad ligament then the pedicle and 



Fic 4ai ^ it toUl hjitreKtomT Cini aI »( mp left atirr rrmo^Al of liol^ 
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dealing last of all with the other broad ligament The stages of the 
operation as described b^ him are shortly as follows ^ 

(a) Ligahon ot the Ovanon Vessels and Round Ligament ot one side, 
nsually the Ictt In a woman under fort> years of age he considers it 
better to feave botfi ovaries in tfie pefvus witfi or without the uterine 
tuKs The broad ligament is dividcil Ktween two sets of ligatures or 
between forceps on the proximal and ligatures on the distal side as 
prevnously described 

(&) Detachment of the Vesico-utenne Fold ot Fentoneum The 
uterus being drawn back * the anterior loose peritoneal fold along the 
curved line of the utero-vesical rellection is cut through from round 
hf'ament to round ligament As the bladder is raised the loose cellular 
tissue beneath it is exposed and it may be still further freed by a rapid 
dissection with knife or scissors The separation of the bladder is 
completed by pushing it well down with a sponge firmly coraprcsscfl 
m sponge forceps until the cervix is bared almost down to the vaginal 
junction ^ 
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(c) Ligation o£ the Uterine Vessels of the same side. These vessels are 
now securely tied close to the cervix by a silk ligature on a curved needle 
passed close to the cervical tissue, but not entering it. 

(d) Amputation of Uterus in Cervical Portion. The uterus is now 
drawn to the other side, and the uterine vessels are divided from 6-10 mmf 
above the ligature, an assistant being ready with artery-forceps to grasp 
any bleeding vessel left by chance out of the ligature. The uterus is now 
completely divided in its cervical portion, at a point just above the vaginal 
junction, and in such a way as to leave a cup-shaped pedicle. It is a 
good plan, when the cervix is nearly di\nded, to cut upward for one or two 
centimetres so as to leave behind a thin shell of cervical tissue, and expose 



Fig. 465. Subtotal hysterectomy. Closing the peritoneum over the stump. 

the opposite uterine vessels at a higher level, when it is much easier to 
tie them without risk of including the ureter. 

(e) Clamping the Uterine Vessels of opposite side, the Round Ligament, 
and the Ovarian Vessels, followed by Removal of the Tmnour. As the 
uterus is drawn up and rolled over on to its side, the uterine vessels come 
into view ; these are seized in clamp forceps and divided. The uterus is 
rolled over still more till the round ligament is seen. This is clamped and 
divided, and is followed by similar treatment of the ovarian vessels. The 
whole mass is thus freed and taken away. 

(/) Apphcation of Ligatures in place of Forceps. The parts now held 
in forceps (the ovarian vessels, the round ligament, and the uterine 
vessels) are successively tied with firm silk ligatures and the forceps 
removed. 

{g) Suturing the Cervical Stump. The stump is carefully examined 
for any bleeding-points, which should be tied. It is now closed over 
the cervical canal by passing from three to five or more catgut sutures 
in an antero-posterior direction, and tying each one as it is passed. By 
sutm-ing in this way the cup-shaped pedicle is changed into a transverse 
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lincir woimd Sliould there be a ili^chai^c of pus from the \ttcrns or a 
muco-pumli-nt ptug in the canal this fatter should he ^^lpe(! out with 
gau?c as soon as cut across and afterwards dissected out with i sharp 
iaiife and forceps 

(A) Covermg the Wound-area with Penloneum The larj^c flap of 
pcntoneuni w Inch lies m front of the pedicle is dta\m o\ cr the stump and 
sutured to the posterior peritoneum b} a continuous suture 
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This method can be laried to suit the different conditions associated 
with fibromjomata growing out into the broad ligament and mcsosigmoid 
The bowel can usually be separated without difficuft^ I ha\e only had 
one case m which it was intimately attached to the tumour and m that 
ease extensile degeneration had taLcn place so that the tumour was a 
thin shell containing a flmd yellow detntus 

A tumour growing forward bctwecQ the ceri/x and bladder may 
effectually pre\ent the uterine \esscls from bemg approached In this 
case it must be shelled out from the uterine wall tut well dowm to the 
tiunour through the layer of uterine muscle covenng it before attempting 
to remoi e it This may be associated with much bleeibag and shoidd in 
that case be carried out quickly This method of shelling a tumour out 
of its capsule may be followed with adnntagem other situations m which 
a fibroid is so placed as to interfere with the progress of the operation 
IVTien a large tumour is situated behind the uterus and below the 
peritoneum such for example os a fibromyoma in the posterior lip of 
the cervix mstead of attemptmg first to remove it or to separate it from 
its connections it will be found better after tymg the vessels and dividing 
the broad ligaments to cut through the cerm from before backwards m 
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tlic usual way. All that roinains than is to shall out the tumour from tho. 
jjelvic floor. 

(iii) Total Hysterectomy. As a routine 02 )cration for fibroids, com- 
plete removal of the uterus is not to be recommended. It prolongs the 
operation, and by the opening of the vagina increases the risks of septic 
infection. It may be called for, though rarely in cases of fibroid tumour 
or fibrosis of the uterus. When undertaken it is generally for cancer of 
the uterus. The operation performed for cancer of the cervix is described 
separately. That now described is confined to the removal of the uterus, 
and is suitable for certain cases of carcinoma of the body, more jiarticularly 
when age or infirmities render the more complete operation known as 
Wertheim’s inadvisable. The broad ligaments having been divided and 
the bladder separated in front from the cervix and upper part of the 
vagina, the uterine arteries are sought for. In partial hysterectomy these 
were tied by a ligature passed as close as possible to the uterus. For the 
complete removal, they must be tied a .sufficient distance from the uterus 
to allow of a pair of Spencer- Wells or clamp forceps being applied between 
the ligature and the uterus. The jiosition of the ureters below the uterine 
vessels must be borne in mind, but the risk of including them is not great 
if the vessels are carefully exposed and arc not tied too far out. The 
vessels being tied on each side and a clamp aiiplied, the tissues between 
the forceps and the uterus are then divided, and a pair of forceps are 
applied on each side to include the remaining tissue of the parametrium 
as far down as the vaginal vault. This again is divided between the 
forceps and the cervix. The uterus now remains attached only to the 
vagina. The bladder being sufficiently reflected from the anterior vaginal 
wall, this latter is divided with scissors in front, and the incision is carried 
round the vaginal vault so as to detach the uterus completely. Any 
bleeding vessels in the cut vaginal wall are seemed, and the tis.sues included 
in the forceps on each side are ligatured and the forceps removed. 

With a continuous catgut sutme, the cut edges of the peritoneum are 
then approximated. Having sewn together the two layers of the broad 
ligament on one side, the anterior peritoneal flap is brought over the 
vaginal opening and seemed to the posterior cut edge of the peritoneum, 
the operation being completed by the closure of the broad bgament on the 
remaining side. 

CANCER OF THE UTERUS 

Carcinoma of the Cervix. For this condition, the uterus has been 
removed by two routes, the vaginal and the abdominal. The older form 
of operation by the vaginal route has practically been superseded by the 
abdominal operation and will not be described. 

To determine lolielher a case is suitable for removal of the xderus. It is 
not easy in a case of cancer of the cervix to say Avhether the whole disease 
can be eradicated, as growth may have extended beyond the limits of the 
uterus, and yet be inappreciable on the most careful examination. 

To determine whether a case is operable, the different routes by which 
the growth may advance must be carefully borne in mind, and a systematic 
examination made of each. They are as follows : 

(1) The growth may involve the fomices or extend down on to the 
vaginal walls. 
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(2) It may extend fonrards and involve the bladder 

(3) It may extend outwards m tbe broad ligaments 

(4) Or extend back^vards in tbe utcro sacml folds and mvolve the 
rectum 

In exarainmg a case the first thing to be noted is the mobility of the 
uterus This may be tested most efficiently fay fixmg a pair of tenaculum 
forceps into the cervix and obsenmg whether the organ can be drawn 
down readily towards the vulva If there is complete or considerable 
fixation and wide extension of growth in any of the above mentioned 
directions the case is inoperable and should be left alone The cervix 
should be examined not only digitally but through a speculum and the 
extent to which the formces or the walls of the vagina are involved care 
fiillj noted To detcrmme whether extension laterally m the broad 
ligaments or backwards in the utero sacral folds has taken place the 
V agmol examination must be supplemented by a rectal one and a search 
made for any masses or thickening in these aituations 

If the uterus is freely movable and can be pulled down to the vulva 
and there is nothing to be felt in the broad ligaments or utero-sacral folds 
the case is a favourable one for operation and there are good grounds for 
hope of permanent rehef 

But between the eminently favourable cases and those that are to be 
regarded as inoperable certain cases are to be met with not mfrequcntly 
m which there exists an element of doubt as to whether the growth can be 
entirely removed On this pomt Dr Howard Kelly s remarks are worth 
quotmg In concluding whether or not to operate tbe patient should 
m all cases have the benefit of any reasonable doubt and the operator 
must not be too exactmg m restrictmg bis mdications I have operated 
several tunes where the disease was found so advanced that there could 
be no reasonable question but that sonic portion of it was left behind and 
this was confirmed by a microscopic examination of the specimen which 
showed cancer cells right up to the cut edge of the broad ligament and 
yet one of these patients enjoyed perfect health for five years when the 
disease reappeared in the glands of the neck another had a local return 
after three years of good health and two others are living apparently in 
perfect health three and four years after the operation ^ 

In considering this question the influence that repeated losses of blood 
and contmuous septic absorption from the breaking down cancerous mass 
Save on tfie fieaftfi of the patient sfioui'u' 6e dome in mma' lY unahr fde 
circumstances there is reason to think that the uterus can be removed 
wuthout unusual risk tbe surgeon is justified m operating after laying tbe 
facts of tbe case fairly before the patient For recurrence of the disease 
so long as it docs not take place in the vagmal roof will be attended with 
less pain an absence of hsemorrhage and a relief from the distress depen 
dent on a fcetid discharge 

No radical operation should be undertaken if extension of growth has 
led to involvement of bladder ureters or rectum 

Palliation may be afiorded in some moperable cases by a free scraping 
away of the growth in the cervix 4VIiilst considerable benefit follows in 
some cases m others and especially when the growth is very advanced 
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scraping has done more harm than good by hastening communication 
with the bladder and other organs. 

Abdominal Hysterectomy for Carcinoma of the Cervix. Wertheim’s 
Operation. Althongh the carcinomatons ntems had been removed 
through the abdominal route by Veit, Freund and others, it is to Wert- 
heim that the credit belongs of having put the operation on a definite and 
systematic basis, and it is by his name that the operation is now generally 
described. It has replaced the vaginal route as the regular method for 



Pio 467. Wcrtlieim’s operation Uterus clravi n fonvnrds and peritoneum 
divided, exposing the uterus (after Wertheim). 


removal. It has a wider range of utihty, many cases that would not be 
operable by the vaginal route being dealt with successfully through the 
abdomen. It allows of a freer removal of the growth, and also enables 
enlarged glands to be sought for and removed. 

Piepaiatoiy Treatment. When possible, the patients should have 
preparatory treatment for a week before the operation. They are often 
run down m health as the result of haemorrhage and discharge, and a 
week’s rest m bed with generous feeding and vaginal douching will enable 
them to stand better the operation, V'hich is a severe one. As regards 
preliminary treatment of the cervix, this will depend on the condition 
present. Where there is no foul discharge and the growth is firm and 
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uot broken down treatment may be limited to douching ^\he^e foul 
discharge evists with ulceration of growth or polypoid jna«ses of growth 
projecting into the vagina an attempt must be made to clean the cer\ ix 
up as far as possible before operation This is carried out by means of 
the curette and cautery either some days beforehand or at the tune of 
operation The disadvantage of the cautery used beforehand is that 
it causes sloughs to form with a return of the discharge I think it better 
to confine oneself to the curette The best time would be just before the 



abdominal section is performed w ere it not that it prolongs the operation 
On the n hole it w ould appear to be better to curette aad cleanse the eervn 
a day or two before the operation Care must be taken that m doing so 
the scraping is not carried so fir as to open up the peritoneal cai ity or to 
injure the bladder The dmd\ant^e of dealing mth the cervix before 
hand is that it causes some infiammatioQ m the parametric cellular tissue 
rendermt' it mote oedematous perhaps causing more difficulty m sepa 
ratuio' the bladder and ureters and causing the parts to be less easily 
rccogtused 

The Operation The patient being placed m the Trendelcnbu^ 
position an mcision is made m the median Ime This should be of good 
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Icngtli and carried above tlic umbilicus. A thorough examination is now 
made of the pelvic contents, the extent of the growth, the mobility of the 
uterus, the' presence or not of glands. Wide extension of growth or 
masses of fixed glands will lead the surgeon to discontinue the operation. 
If any doubt exists as to involvement of the bladder wall, it would be well 
in the first instance to divide the peritoneum in front of the uterus and 
see whether the bladder can be separated. If it is found to be infiltrated 
the peritoneum can be sewn up and the abdominal wound closed. 



Fig. 469. Wertheim’s operation. Ligature being passed round infundibulo- 
pelvic ligament (after Wertheim). 

(1) Division and Opening of the Broad Ligaments. The first step in 
the operation consists in tying the infundibulo-pelvic ligament containing 
the ovarian vessels and the round ligament. The broad ligament is then 
divided with scissors and opened up widely with two fingers exposing the 
parametric tissue. 

(2) Exposing the Ureters. The ureters are then sought for on the 
posterior leaf of the broad ligament as thejrun forward to the side of the 
cervix. They wiU be best found by rolling the peritoneum between the 
finger and thumb. Difficulties will be encountered when salpingitis and 
pelvic adhesions exist, when the uterus cannot be dra-wn well up and 
forwards, when the pehds is deep and small and when patients are un- 
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usually stout This Htter complication makes all stages of the operation 
extremely difficult They should then be traced forwards to the urctenc 
can'll by the side of the cervix at which site they are crossed by the uterine 
arteries They should not be freed all round and so isolated from then 
vascular supply 

(3) Separation of the Bladder. The loose peritoneum on the front of 
the uterus just above the bladder having been picked up and divided, 
the bladder is separated from the front of the cervix and upper part of 



Fio 470 'ttertheini 8 optratKJD Right btiMid !lgam^nt Uivideti Utenne 
TesseU exposed crossing ureter (after Rertheim) 


the tagma Great care must be exercised in doing this, as perforation of 
the bladder with the finger is easily brought about It is best separated 
by means of a gauze swab, aided by snips with the scissors where adhesions 
are firmer, and particularly where bladder muscle tissue is seen left 
attached to the front of the cervix Should an opening be made mto the 
bladder it should be closed at once with catgut sutures If the wall has 
not been much damaged or bruised it will probably unite, the organ bemg 
drained subsequently with a self retaining catheter There is risk, how- 
ever, of subsequent leakage, possibly from sJoughmg with the formation 
of a urmary fctnla that may be cbfficnlt to close If the growth is so 
adherent to the bladder that it cannot be remo\ed without resecting a 
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portion of the wall, the question of continuing or not the operation will 
have to be carefully considered. Unfortunately in most cases the adhesion 
involves the region of the trigone and ureters, and under these circuiu- 
stances the operation is better discontinued. The discomfort of the patient 
after ivide removal of bladder wall Avhich cannot be closed, and perhaps 
injiuy to ureters, is so great that the further attempt to remove the growth 
is inadvisable. Apart from infiltration of its wall most difiiculty will be 
found in the separation of the bladder close to the insertion of the ureters. 
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Fig 471. AVertheim’s operation Ligature being passed round the utenne 
vessels (after Wertlieim) 

and much care must be taken here not to injure them. Should a ureter 
be injured at this or in later stages, the best procedure is not definitely 
established. It is usually recommended to insert the cut end into the 
bladder. This I believe to be followed often by leakage, by occlusion of 
the ureter or asceudmg pyelo-nephritis, I believe the best plan is to tie 
the cut end, dealing later with the kidney should trouble in that organ 
supervene. In the one case in which I cut through a ureter and tied it, 
the patient had very httie pain m the corresponding kidney and no subse- 
quent trouble {see pp. 588 to 591), 

(4) Ligature of the Uterine Vessels. Having divided the broad liga- 
ments on each side, v e shall see the ureters passing forward to the base 
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of the bladder and crossed at the level of the cervix by the uterine vessels 
surrounded by a certain amount of cellular tissue The simplest way 
of securing these is to pass an mdes finger along the ureter towards 
the base of the bladder and beneath the vessels which are m this way 
safely raised from the ureters and ligatured os near to the pelvic wall 
as IS possible Before securing the utenne vessels the course of the 
ureter towards the bladder shoul I be carefully defined to make certam 
that it js not included in the ligature 

(5) Separation of Uretei^ As soon as the utcnne vessels have been 
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divided the ureters become accessible They are now exposed as far 
forwards as their entry into the bladder A few careful snips with the 
MJissors on their inner aspect will allow them to be drawn well aside from 
the cervix They should not be detached in their entire circumference if 
this can be avoided 

(0) Separation of Rectom The uterus is drawn well forwards an I 
the peritoneum at the back of the vngma is seized in a pair of forceps an 1 
divided with scis&ors Through the opemng thus made the finger is 
introduced and separates the rectum from the upper part of the vagina 
Tlie utero «aenil folds on each side ate then seized m clamp forceps an I 
ilivided on the utenne side of the forceps 
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(7) Division of Parametrium and Vagina. The ureter being pulled 
well to the side of the pelvis, the parametrium is seized in strong clamp 
forceps, two or three being applied to each side, and the cellular tissues 
divided between the uterus and forceps. The uterus and upper part of 
the vagina are now entirely freed, and all that remains for the removal of 
the uterus is to divide the vagina well below the growth. This is generally 
effected by clamping the vagina with strong right-angled forceps and 
cutting across below the forceps. Much stress has been laid on the use of 



Fig. 473. Wertheim’s operation. Both ureters shown exposed as far forward 
as their entrance into bladder (after Wcrtheim). 


the forceps applied in this way, as minimising the risk of reinfection from 
growth, and of sepsis. Much trouble from bleeding will be avoided by 
applying forceps to the two lateral angles of the vagina below the clamps 
before separation of the uterus is carried out. 

(8) Removal of Glands, Suturing of Peritoneum, &c. The subsequent 
stages of this operation, although they may be described shortly, may 
prove to be tedious. Ligatures are applied in the place of the forceps on 
the parametrium and utero-sacral folds. All other bleeding-points having 
been secured, the peritoneum where divided is sevTi up with continuous 
catgut sutures. 

Complications. The more important risks of the operation are injuries 
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to the bladder and ureters, and hemorrhage The former have already 
been mentioned and the mode of dealing «ith them described Bleeding 
may add ^ ery greatly to the difficulties of the operation The parts are 
often vascular, constant oo/mg taking place from numerons points m the 
■wound It 13 most likely to be troublesome when the plexus of \eins 
round the vaginal vault is injured, as may occur in the separation of the 
bladder and ureter, or later on from the sbpping of forceps applied to the 
parametrium It may be sufficient to ob^re dangerously the further 
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fitnges of the operation and may c\od necessitate firm packing and the 
discontinuance of the operation The most frequent compbcstion after 
(he operation is c^'stitis Septic IroiiUcs are found chielli in siippunlion 
of the abdominal wound or m pels ic abscesses 

Caremoma of the body is dealt within the same vaj by the alxiominal 
route The operation is more caailj performetl as a rule owing to the 
cervix being free from growth In old or dehilitntiHl patients on whom 
as dcscribcfl alxitc, this operation cannot bo per/onneil the uterus can 
Iw more quicUj removed by operating as for pmln sterectomj of 
fibrouls 
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CAESARIAN SECTION 

Indications. Owing to the marked improvement that has taken place 
in the maternal prognosis of late years in the hands of skilled operators 
and under favourable conditions, the scope of this operation has been 
much widened. In cases of pelvic contraction it is no longer confined to 
those cases in which a foetus cannot be extracted through the natural 
passages, but includes all cases in which, at full time, it is reasonable to 



Fig. 475 Wertheim’s operation. Tlie uterus freed from its connections all 
round. Clamp forceps applied to the vagina (after Wertheun) 

suppose that a living child will not be born, that is as an alternative to 
cramotomy. In skilled hands, it is undoubtedly preferable to prolonged 
high forceps extractions, so liable from the stretching and tearing of pelvic 
structures to lead to prolapse. In cases of contraction recognised before- 
hand, it may be considered as an alternative to induction of labour. 

Rarer indications for operation due to obstruction are found in the 
case of tumours of the pelvis or pelvic organs, or atresia of the vagina 
from cicatrisation. 

It has also been widely employed in such conditions as eclampsia, 
concealed accidental hEemoixhage, and certain cases of central placenta 
prsevia. 

Time of Operating. There are three possibilities : (1) To wait until 
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labour comes on spontincousl} (2) To operate at a certan fixed time 
before tbc cojnmcnctment of labour puns (?) To induce labour by the 
p v-ssage of a bougie and operate at a pro arranged time 

The great objection to Araitmg for the onset of natural labour is that 
the operation may baio to be perfonned at night ohen inthout the 
necc'ssarv assistance and with the paticrtt impcrfectl> prcpare<l hor 
theve rcx'ions mnnj surgeons prefer to operate at a definite time uluch 
15 arranged for a few ilajs before full term This is umloubtcdly the 
mast sati«factorj plan The operation can he imlcrtakin m daylight 
the needful assistance is forthcoming and the patient can undergo the 
proper prclimmar) treatment — asneco-war} mCTsarnn section as for nnj 
other abdominal operation The chief objection made to operating before 
the onset of Jnboiir w that the uterus maj not contract well with the risk 
of htemorrhacc that imperfect contraction entniU Practical experience 
has hos\e\or 8ho\vn that the fear of uterine inertia and blectlmg is un 
founded As rcganls the in luction of lalioiir it is now recogmsod that all 
manipulations carries! out beforehand by the vngmal route lead to in 
creased risk in the operation from sejisis Moreover the onset of liboiir 
ns detorminwl bv bougies is too uncertain to be of much value 

Operation There shoul I lie two assistants m addition to the anresthc 
tist one to stand opposite the surgeon ami assist in the various mnmpula 
tions the other to hand instruments ahibt «omc one in addition should 
lie present who is comj>etent to attend to the child when deliverwl 
Abdonuaal loeison The mciMon through the abdominal u all shoul 1 
be eight inches long of uhich about a thinl will be above the umbilicus 
whilst the lower end shoiihl not be nearer than two or three inches to 
the pubes Tlie incision is made dchl>eratel^ in the mevlmn line cm 
already described m the operation for ovariotomv The peritoneum 
being reached is pickevl up an { opened and then ilivided on the fingers 
for the full length of tlie skin incision In divu Img this structure down 
wanls towards the pubes the fingers used as directors will serve to 
detect the bh 1 lor if this is much drown up — a complication most likel} 
to be found when labour has been protractevl The next step is the 
opening of the uteras and this nnd the following stages in the operation 
should be pcrforraetl as rapidly as po-vsible 

Incision of TJteras liie uterus should be opened as it lies m the 
jiMmivSr eore bftmg fokm that jt is mesial in position 1 Bmali jjjcisioo 

13 made with a scilpcl through the whole thickness of the wall i\r the 
membranes arc reachwl these are openol nnd the liquor nmnii gushes out 
Two fingers used as a director arc inserted into the utenne cavutj and 
the wound rapidly eiihrgcd up ami tlown Care «hou!d be taken in 
canyiDg the wound ilownwanls that the bladder is not opened llicmor 
rha^e is likely to be v cry fne when the placenta is m front It is some 
times recommended that the incision should be carried through the 
placenta There is no ne«l to do this The hand passed mto the uterus 
and separating the placenta from the uterine w all quickly reaches the 
membranes WTven the placenta has been cut through or injured it has 
been recommended to pull out a loop of coni and compress it to prevent 
loss of fcctal blood As the duld can be extracted with equal rapidity 
there can be no object m this procedure 

Elxtraction 0 l Child The uterus having been opened the surgeon 
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introduces a hand and seizes a knee or foot and delivers the child. It 
has been recoimnended, on account of occasional trouble in the extraction 
of the after-conhng head, that this should be delivered first. It is not, 
however, easy to grasp, and will probably require both hands, which 
take up more room than is convenient in the uterine wound. Difficulty 
in extraction of the head is generally due to too small an incision in the 
uterine wall. The child having been delivered, the fvmis is clamped and 
divided. After the removal of the child, the uterus, being sufficiently 
diminished in size, is brought out through the abdominal wound, and a 
large flat sponge or gauze roll placed behind it. The placenta and mem- 
branes are then carefully peeled off the uterine wall and removed. If the 
uterus does not contract readily, it should be stimulated to do so by 
compression, and by covering the organ with a large swab vTung out of 
hot saline solution. 

Uterine Sutures. Both silk and catgut sutmes are employed for this 
purpose. Though catgut has been largely used one or two cases have 
been recorded where ligatures of this material have given way, an accident 
I have seen happen. On the other hand, sOk ligatures may become 
infected and lead to sinuses. On the whole, stout catgut that will not 
become absorbed too soon appears to be the best material. About ten 
deep sutures should be inserted half an inch or rather more apart. They 
are introduced half an inch from the edge of the wound on a half-curved 
or fully-curved needle, and are brought out on the cut smrface close to the 
decidual surface of the uterus. There can be no real objection to passing 
them through the whole thickness of the wall, bringing them out on the 
decidual surface close to the cut edge, and in actual practice this is no 
doubt often done. These are tied tightly, and if bleeding is free it is a 
good plan to secure some of the ligatoes before they are all introduced. 
A continuous Lembert suture, picking up not only peritoneum but a small 
portion of muscle, has proved to be a satisfactory method of completing 
the closing of the woimd. 

Sterilisation of Patient. To within the last few years the usual practice 
was to sterilise patients when the condition requiring Csesarian section 
was one which could not be remedied. At the present time many surgeons 
are opposed to this practice. On ethical groimds it has been held that the 
responsibility for future pregnancies does not rest with the doctor, and in 
Dr. Herbert Spencer’s words “ that it was his duty to deliver the woman 
and restore her as nearly as possible to a natural condition, a result 
obtained by the conservative operation without sterilisation.” ^ One 
strong point against sterilisation is that the child may die. and that the 
mother's chances of further pregnancy have been destroyed. On the other 
hand, we have the repeated risk of the operation, which however at the 
present day is a small one. There is further the danger of ruptiue of the 
uterus, and that this is a real one is shown by the number of cases reported 
of this accident. I prefer not to sterilise at the first operation, but to do 
so on the second occasion if the first child is alive and well and the second 
one holds out promise of living. If sterilisation is decided upon it is 
performed as follows : The tube being picked up, a double ligature, 
threaded on a pedicle needle, is passed through the broad ligament a 
sufficient distance below it. The loop having been divided, the two strands 

^ Obstet. Trans., 10Ot, xlvi., 334. 
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are luterlcKrXed and one tietl round the tul>e close to its uterine end, 
whilst the other is tied round the free edge of the htoad ligament bej onil 
the fimbriated extremity The ovary «dionld not be included in the liga 
tute which should be carried between it and the Fallopian tube The 
tube IS then cut awav between the two IiJiatures 

Cffisanan Section followed by Hysterectomy There are certam comli 
tions in which remo\al of the utenis is called for after the extraction of 
the child Some of the indications arc as follows 

(1) Failure of the utenis to contract after reino\al of the child This 
occurs most often in ca«es of concealed accidental ha’inorrhage 

(2) Injuries to the utenis sustained in efforts to deli\ cr through the 
pelvis such ns nipturc 

(3) \Vhen there is some reason to think that the utenis has been 
infected experience shows clearly that the risk of the operation for 
Csesatian section lies m those cases in which much manipulation bj the 
\aginal route has been earned out beforehand 

Removal of the uterus may be indicated in the radical treatment of 
the condition ginog ri e to the obstruction This gnes such further 
indications as follows 

(4) Vt hen the ntonis contains fibro myomata 

(5) AVhen there is cancer of the ceraix If this condition is found to 
exist and hysterectomy is decided on the whole utinis must be rcraoaed 
In all cases except those m which carcinoma of the cervax exists partial 
hystcrectom} should be performed The steps of the operation arc 
similar to those already described for the remoxal of a fibro myomatous 
uterus 


ECTOPIC GESTATION 

From the point of aiew of treatment cases of extra uterine gestation 
are be»t considered under three headings (1) Before rupture has taken 
pLace , (2) at the time of rupture (3) after rupture 

(1) Cases m which the Tube is trnniptiired. As rupture of the tube 
almost im arnbly occurs before the tenth week this class may be held 
to include cases of extra utenne gestation up to two and a half months 
If there is any suspicion that a tubal pregnancy exists the patient should 
subnut to operation at once Delay means the mk of rupture and >=6% ere 
or fatal h'emorrhage The operation is practically identical with that 
deacribetl for remox al of the appendages Ailheaions are recent and do 
not give rise to much trouble Care must be taken not to rupture the 
sac m the separation of adhesions or in drawing it up into the wound for 
the purpose of ligaturing the broad lament Should sex ere b®niorrhage 
from this cause occur, it should be controlled by quickly applying the 
ligatures to the pedicle or by controlling the blood supply at tbe uterine 
cornu and the brim of the pelns 

(2) At the time of Rupture The condition most often calling for 
operatixe measures is the result of rupture of the tube, or abortion 
Rupture may take place either into the peritoneal cavity or between the 
layers of the broad ligament It mote often happens however that 
hfemorthage from the tube is associated with the formation of a mole 
which the tube attempts to expel, though generally without success from 
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IS then brought up into the wound and ligatures applied, as descnbe<lm 
the section on the rcmo\al of the appendages 

(3) After Rapture of Sac Under this heading ma} be includctl tho^e 
cases whicli ore ‘'cen some time after rupture or abortion has occurred 
Treatment then resoh es itself into denting with a collection of blood in the 
pelvis, either shut off b) adhesions and matted v iscera from the general 
peritoneal caMty, or Ijing between the lavers of the broad ligament 

If on account of recurrent attacks of pain and marked antomia there 
IS reason to suspect rcpcatctl hamorrhages abdominal section should he 
performed and the tube removed This will diilcr from the operation 
imdertaken at the time of rupture in that the tube and blood-clot will be 
found enclosed b} ndhc-sions and bowel and omentum Thc'c 

latter must be canfiill} separated until the sac and surroundmg blood 
clot are brought into vnw The tube is then dealt with as previously 
de<>cnbed If some tune has elapsed since the accident and the hinmato 
ccle, more e^pecialh if it is a small one shows signs of undergoing absorp- 
tion, the case may be treated by rest, m the hope that the swelling will 
subside 

Should the hajiuatocelo be a large one it is Letter to <lea! with it bj 
opening the abdomen than bj the older method of drainage through the 
vagma This is liable to be attended b) hanuorrhago which has at times 
proved fatal or to be followed b) infection of the pelvic cavnty Vaginal 
drainage should be coohned to those cases id which infection of the 
hofinatocelc has clearly taken place 

If the fcctus surv ivea the patient runs the nsk of a secondary rupture, 
and, as pregnancy adv ances, operation is attended with increasing danger 
During the first four months of gestation there is no doubt about the 
advisabilitv of immediate operation and the removal of sac, festus and 
placenta ma} be attempted ^Vfter this tune there is considerable differ 
ence of opimon as to the best time to operate, though the tendency at the 
present day is to advise operation os soon os o diagnosis is made There 
«cems no doubt that operations undertaken after the death of the feetus 
at full terra are attended by less danger of hemorrhage owing to the 
shrinkage of the placental vessels Though the risk of death from hromor- 
rhage is thereby greatly dmumsbed this delay is attended by the possi 
bility of putrefactiv e changes taking place in the ovum The onl} two 
cases I have seen were successfully de^t with by this plan of waitmg till 
the fectus was dead and the blood supply bad dried up, in both cases the 
operation being performed about a month after term As the child is 
often malformed, any measurea undertaken should be in the interest of 
the mother rather than of the child 

An incision should be made in the median line, and low down to 
begm with between the symphysis and umbdicus to avoid the possibibty 
of injury to a placenta seated in the upper jart of the sac The difficulties 
of removal of the sac are so great and so fraught with danger, that the 
safest plan of dealmg with it is to suture its edges to the abdominal 
incision. ‘Where possible the pentoneal cavity should not be opened 
The greatest difficulty that the surgeon has to contend with is the placenta 
If some weeks have elapsed since full tom it can be removed as a rule 
without difficulty It can also lie removed in some cases before or at full 
term m which it is situated m the upper part of the sac If the placenta 
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cannot be removed with the sac but is attached low donm, the best plan 
is to tie the cord close to the placenta without distmbing the latter, and 
to pack the cavity with iodoform gauze. This should be renewed daily. 
At the end of a fortnight to three weeks an attempt is made to remove 
the placenta, the packing of the sac being continued till it is obliterated. 
The great risk of this procedure is septic infection before the placenta can 
be removed. Another plan is to close the abdominal wound leaving the 
placenta in situ, trusting to atrophy and absorption of the latter talcing 
place. Owing to the close proximity of the bowel, infection is a not 
unlikely contingent, and the wound may have to be re-opened on account 
of suppuration. 
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LIGATURE OF VESSELS 
SURGICAL TREATAIENT OF ABDOMINAL ANEURYSM 
LIGATURE OP THE EXTERNAL ILIAC (Figs 476 and 477} 

Indications Chiefly 1 Some cases of aneurysm of Ike upper part of the 
femoral or of the femoral enr-roackingon thcexterml tltae itself 3Ir Holmes^ 
showed that m ilio femoral aneurysms it is often verj" difficult to say 
whether the aneurysm is or is not limited to the ilitc or femoral i c 
whether it is wholly above or below the place where the deep epigastnc 
and circumflex iliac come off or whether the mouths of these vessels open 
out of the sac In the former case the aneury«m would be purely iliac 
or femoral , m the latter ilio femoral 

In ruptured femoral aneurysm excision (facilitated by the application 
of a tourmquet above) would usually be indicated but Mr ^utham * 
briefly reported a case in which he tied the external iliac successfully 
m a patient whose femora! aneurysm suddenly ruptured and became 
diSuse The effused blood was quickly absorbed and there was never 
any tendency to gangrene Complete power over the limb was regained 

2 Woufuh A wound of the external ibac is very rare ® Thearterj 
has been frequently tied for hemorrhage from parts below c g for 
reactionary and secondary haemorrhage after wounds of the femoral 
high up, after bgature of the femoral and after amputation at or near 
the hip The futihty of this treatment was shown by Otis 

Dr Otis * gives a summary of twenty six cases m which the external 
ihae w as tied for such cases as the above Of these twenty three ended 
fatally, a mortabty of 83 4 per ceut The uselessness of trusting to 
ligature of the external iliac m such cases, instead of either securmg the 
wounded vessel itself or trusting to well applied pressure, was long before 
this insisted on by Guthrie * 

It Is far better to open the wound so that the actual source of bleedmg 
cau be found and the vessels tied below, as well as above the bleeding 
spot Sir Pnngle ® has successfully sutured a wound of the external 
iliac The openmg was a quarter of an inch long and was sewn up with 
catgut which produced a k-ink xn the artery, but no leakage took place, 
and six months later the man was quite well and able to work The 

» RC^ Lect. ianeri 1873 1.206 

* Srtl Mtil Jourti 18^3 1,818 

* The only case with which I am acquainted u one quoted by Sir Enchsan from 

Velpeau (iVowr EUm dt Sfed Op{r t i, p 175), in the above FVeneh surgeon was 

suddenly called upon to tie the external ibac for a fcmfo-wound Though there had been 
no preUminaTj dilatation of the colfateral circnlalioa cither by pressun or by the presence 
of an aneurysm the result was successfnL 

* iltd andSurg B%doryoflhe H or ty the PABlvm pt u, p 788 

» ircFim is ond JajuriM o/l*e Jrftnee Lects wandvi 

* Scodith Ved and Sarg Jaam , Oi^ober, 1901 
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deep circumflex iliac artery was tied, because it originated a quarter 
of an incb below tbe incision in tbe artery. During tbe operation bleeding 
was prevented by pressure on tbe abdominal aorta. This brilliant result 
adds another reason for opening tbe wound and seeking tbe bleeding spot 
in all cases of bsemorrbage from a wound near large vessels. 

3. Elephantiasis. Ligature of tbe external iliac or femoral (when tbe 
condition of tbe soft parts admit of it) bas been extolled by some surgeons 
in tbe treatment of this affection. A larger experience shows, however, 
that when cases thus treated are watched, the cures cannot be relied 
upon as permanent. Moreover, too little value bas been attached, in 
reported cures by ligature of tbe main vessel, to the thorough rest and 
elevated position entailed by tying tbe artery. 

Handley’s operation of lympbangioplasty is far more hopeful, but 
this operation cannot be safely imdertaken when cracks, foul ulcers 
or bacterial infection make asepsis impossible. Martin’s bandages are 
sufficient for mild cases. 

4. As a distal operation in aneurysm of the common iliac. Ligature 
of tbe external iliac has been so unsuccessful here as to call for no further 
comment. 

Surgical Anatomy. 

Extent. From the lumbo-sacral articulation to a point just internal 
to the centre of Poupart’s ligament. Length. Three and a half to four 
inches. 

Surface Marking. From a point an inch below and to the left of the 
umbilicus to a point just internal to the centre of Poupart’s ligament. 


In Front. 

Relations : 

Peritoneum, small intestines. 

Iliac fascia. 

Lymphatic glands and vessels. 

Genito-crural nerve (genital branch). 

Spermatic vessels Crossing artery near Poupart’s 

Circumflex iliac vein ligament. 


Outer Side. 

Psoas (above). 
Iliac fascia. 


External iliac 

Inner Side. 

Iliac fascia. 

artery. 

Vein. 

Behind. 

Iliac Fascia. 

Vas deferens (dipping 

Vein (above). 

from internal ring 

Psoas (below). 

to pelvis). 


Collateral Circulation. 

Deep epigastric with Internal mammary, lower in- 

tercostals and Imnbar. 

Deep circumflex iliac „ Ilio-lumbar, lumbar and glu- 

teal. 

Internal and external circum- 


Gluteal and sciatic 
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Conies nem ischiadici with Perforating bradcbes of pro 

funda 

Obturator Circumflex arteries and epi 

gastric 

Internal pudic littern il pudic 

Operation (1) By the lo^er and more transxerse incision of Sir A 
Cooper (2) By the muscle slitting extra peritonea) method (3) 
the higher and moreaertical incuiion of Vbcmcthj The^c art com 
pared Rt p 859 (t) Bj the intra pentoiuftt method (p 8G5) 

(1) Incision of Sir A Cooper This is the method more frequently 



Ftc -I'G The gndiron locuion for erposing the iliao vc&scU The peritoneum 
13 ilrann in The leetn* sheath w at«aya openwl to give more room 


made use of An incision is made five inches long parallel with Poijpart s 
ligament and nearly an inch above it commencing ju-st outside the centre 
of the ligament and extending outwanls and upwards bejond the anterior 
superior spine ^ The superficial fascia and fat varying in amount, being 
divided and the superficial circumflex iliac vessels secured, the external 
oblique both fleshy and aponeurotic, is cut through, and then the fle^hj 
fibres of the mternal oblique and txansveraalis This is done cither bv 
usmg the knife alone, lightly and carefully, or by taking up each laj er ^\lth 

' The mcisionmiy have to bemade higherthan usual owing to the npttard extension 
of tb® sneiiiTSm, to enable the surgeoD to tie e tber the upper part of the external or Ihe 
common jliac On this point see the remarha on tbo oonipanson of Cooper s and Abcr 
nelhv’s operations p 8 j 9 Often iit these esses of upward extension of the aneurysm 
therac la found to ineolre the lower part of the artery and to hare overlapped the upper 
portion 
o s — Tot. n 


«<— 3 
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forceps, nicking it, and slitting it up on a director. If the wound be 
sponged carefully, a layer of cellular tissue can usually be seen between the 
muscles, however thin they are. Any muscular branches should be tied 
at once. The fascia transversalis, when exposed, will be found to vary a 
good deal in thickness and in the amount of fat which it contains. It is to 



Fig 477 The relations of the ihac vessels are well shovn The gridiron 
incision prolonged into the rectus sheath has been used. 

be divided very carefully, and the extra-peritoneal fat, if present, will next 
come into view. First one and then two fingers being introduced, the 
peritoneum is to be gently stripped up from the iliac fossa towards the 
middle line, i.e. upwards and inwards as far as the inner border of the 
psoas. In doing this care must be taken, especially in the dead body, 
not to separate the iliac fascia and the vessels from their position on the 
psoas, not to tear this muscle and not to lacerate the peritoneum. As soon 
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as the peritoneum Las been weM raised, an assistant keeps this and the 
upper lip oi the wound well out of the way by means of broad retractors 
The surgeon then feels for the pulsation of the artery on the inner border 
of the p«oas, and carefully opens tho layer of fascia which tics the vessel 
to the psoas, and forms a weak sheath to it This should be done one and 
a quarter inches above Poupart’a ligament so as to he well abo\ e the 
origin of the deep epigastric, which usually comes off a quarter or half an 
inch above Pouparts ligament, and the needle passed from nithin out 
wards, carefully a\ oiding the vein on the inner side and the genito crural 
nerve outside and in front In difficult cases the ligature (of No 3 chromic 
gut) must mainly be passed by touch but a free incision, adequate use of 
retractors and light thrown in by a head lamp will usually allow the 
surgeon to see what he is domg The effect of tightemng the bgature 
bemg satisfactory, it is cut short and dropped m, the divided muscles 
are then brought together with bimed catgut sutures, and the superficial 
wound closed The parts must be kept relaxed by propping the chest 
up slightly and flexing the knees over a soft pillow The limb is evenly 
bandaged from the toea upwards raised and kept covered in cotton 
w ool, with hot bottles placed m the bed In case of threatenmg gangrene 
assistants should persevere m a trial of fnction of the limb from below 
upwards 

(2) Muscle ShtUng Incision Alter slitting the external oblique as 
described under Cooper’s operation, the fibres of the internal obbque and 
transversahs muscles arc separated, as m McBumey’s operation for 
appendicitis The wound is enlarged by cutting into the rectus sheath 
and drawing the muscle inwards By adoptmg this method the risk of 
ventral hernia is greatly dumntshed, and the difficulties of the operation 
arc not materially increased, if good retractors are used (see Figs 476 and 
477) 

(3) Incision of Abernelhy In his first operation this surgeon made 
his incision m the Ime of the artery for about three inches commencing 
nearly four inches above Poupart’s ligament Later on he modified 
bis mcision by making it less vertical and more curv ed, with its conv exitj 
downwards and outwards, and extending between the following points, 

V iz one about one inch internal and one mch above the anterior superior 
apme to one mch and a half above and external to the centre of Poupart’s 
ligament 

The respective advantages and disadvantages of the methods of 
Cooper and Abemothy appear to be the following Cooper s is rather 
the easier, interfering, as it docs, with the peritoneum less and lower 
down It IS most suitable to those cases which do not extend far, if at 
all, above Poupart’s ligament On the other hand where the extent to 
which the aneurysm reaches upwards is not exactly known, Abernethy’s 
operation, hitting off the artery, as it does, higher up, or some modi 
fication of that given (p 863) for bgature of the common iliac will be 
found preferable 

DifScoIties and Possible Mistakes. (1) Too short an incision (2) A 
w rongly placed incision, i e one which, by going too neat the middle Imc, 
opens the mternal abdominal ring, or which, if too low , may come too 
near tho cord (3) Disturbing the planes of cellular tissue needlessly or 
roughly (4) Wounding the peritoneum, owing to a hasty mcision 
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through a thin abdominal wall, by rough use of a director, especially if 
the peritoneiim is adherent in the neighbourhood of the sac or fused with 
the transversalis fascia. The peritoneum is often difficult to distinguish ; 
it is bluish in aspect, but of course not smooth, being covered Avith cellular 
tissue which coimects it to the extra-peritoneal fat. (5) Stripping up the 
peritoneum roughly and too far. (6) Detaching the artery from the psoas. 
(7) Lacerating the psoas. (8) Tying or injuring the vein. (9) Including 
the genito-crural nerve. (10) An abnormal position of the artery. This 
may be due to an exaggeration of that naturally tortuous condition of the 
artery tvhich is especially likely to be met with in patients advanced in 
life. Another tmusual cause of displacement may be met with in extra- 
vasated blood tvhen an aneurysm has given away. 

Sir W. Fergusson briefly reported ^ an instance of this kind, in which tiie sac 
gave way after repeated manipulation. 

Causes of Failure and Death. 1. Gangrene. In some cases, where 
the limb does not become gangrenous, the vitality is very feeble and 
requires much attention. 

Thus, in Mr. Rivington’s case,- loss of sensation was noticed on the fourth day 
followed by paralysis of most of the muscles. Tliough gangrene did not appear 
and the patient survived five and a half months, the limb was “ on the verge of 
gangrene,” as shown by sores appearing on the heel and great toe.® 

2. Secondary licemorrhage. This Avas not uncommon AA'hen Avounds 
became septic, especially if silk Avas used. It is mentioned here as a 
Avarning of the need of perfect asepsis. 

Thus, in Mr. Rivington’s case,^ the patient died of secondarj’’ hffimorrliage five 
and a half months after the operation ; the Avound had been found septic at the 
first dressing ; a catgut ligature Avas used. 

Early recurrence of pulsation may be ominous of secondary htemor- 
rhage. 

In a case of Sir A, Cooper’s, the hajmorrhage AA’hich proA'ed fatal a fortnight after 
the operation Avas found to be due to a large eollatcral, A’iz. an abnormal obturator 
arising immediately above the site of ligature. ^ 

3. Phlebitis from injury to the external iliac vein. 

4. Recurrence of pidsalion. This is especially likely to occur when 
a catgut ligature has been used and given aAvay, OAving to its being too 
quickly absorbed. 

5. Formation of a ventral hernia. . This should be preA'^ented as far as , 
possible by ensuring primary union, and by separating the muscle fibres 
instead of cutting across them. Later on, if this complication threaten, 
an appropriate truss should be worn. 

LIGATURE OF THE COMMON ILIAC (Figs. 476 and 477) 

Indications. Very few. For gangrene of the foot frequently follows 
the operation. Temporary ligature may induce clothing in an aneurysm 
without risk of gangrene. 

* Brit. Med. Jemrn., 1873, i, 286. 

- Clin. Soc. Trans., xix, 45. 

® In one of Dr. Sheen’s cases {Bril. Med. Journ., 1882, ii, 720) four days after the opera- 
tion a large patch of skin on the outer side of the thigli Avas noticed to be darkish in colour, 
and to pit on pressure, though normal as to sensation. The case did quite Avell. 

* Loc. supra cit. 

^ Roux, ParalUle de la Chir. anglaise avec la Chir. frangaise, <fcc., pp. 278, 279. 
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1. Aneurysms, Especiallf those mgomal aneurysms which affect 
the external iliac m its upper part, abo\ e the ongm of the deep epigastnc, 
occupying the iliac fossa and lower part of the abdomen TVhen such 
aneurysms are progressing steadily, when they have resisted a trial of 
pte^ure or arc becommg diffuse, hgature of the common iliac is indicated 

2 Wounds These may bo gunshot or bayonet wounds, or hnife 
stabs of the \essel itself or the mtenial iliac or its branches, usually the 
latter Bleeding from these branches is best treated, by opening the 
wound, idcntif) mg the \ osscl and securing it on each side of the bJeedmg 
spot , failing this the internnl iliac should be tied The hffimorrhage 
callmg for ligature seems to be usually secondary *■ 

Dr S Smith * gn es two cases of ligature of the common iliac for 
woimds One of these is of great mterest, as the common and mtemal 
iliac were here tied for se\ ere h”emorthage after a stab m the inguinal 
region A large quantity of blood nas found in the peritoneal cavity, 
and the patient died ten bouts after the operation At the necropsy it 
was found that the deep epigastric was the wounded vessel 

3 For the arrest of kaunonhage after amputation neat the hip from 
the branches of the internal iliac in wbat is usually the posterior flap 

4 For pulsaltny tu/nours stmulahng aneurysm As these growths 
from the iliac fossa and the walls of the pclns have been foimd to be 
malignant, it is of the utmost importance to form a correct diagnosis m 
these ca«cs, and thus sa^e a patient who has a certainly fata! disorder 
from being submitted to an operation which is dangerous, and almost 
certain to be useless ’ As mistakes have, however, been made m these 
cases by excellent surgeons^ the chief points of diagnosis, as given by 
Mr Holmes,® maj be bnefly mentioned here (a) The bnut is usually less 
well marked , (h) the pulsation is less heavmg and less expansile , (c) the 
condition of the hone with which the swelling is connected , thus a plate 
of bone may be found m the supposed aneurysmal sac , the supposed 
aneurysm may be found both on the gluteal and the iliac aspects of the 
pelvis, the bone bemg expanded by the growth (d) Cancerous cachexia 
may be present, and perhaps secondary growths as well To these may 
be added the ^ aluablc evidence which may be given by the X rays 

6 For h(Fmorrhagc, not the result of a wound Mr l^Iorrant Baker,® 
has put on record a case of great interest m diagnosis, m which an abscess 
from sacro ibac disease ulcerated into branches of the internal iLac arteiy, 
and when opened gave rise (o hsemorrfiage caflmg ibr iigatuie of the com 
mon iliac 

> It would naturally be thought that hsmorrbage from a wound of tho cominon 
ihac would be fatal before a ligature couM be applied Dr Otis giTes a case in which 
this vessel was wounded by a hall entenng froin the buttock through the eacro-iliac 
Bjnchondrosis Death took place from haemorrhage on the second day 

* Amtr Journ Sled Set , 18C0, zl, J 

’ In Guthrie $ case, a pul^ting tumour in the right buttock, the size of an adult head, 
dimimahcd by one half in a month. Two montha bter it again enlarged, and the patient 
dym.l eight months after the operation, an immense encephaloid tumour was found 
occupying the right ihao r^oa 

‘ kg Guth»e(I^n<f Med Gar , u, 1804) , Stanl^fifed CAir Trans , xxvu) , Moore, 
fifcii , zxxv) 

* Synl of Surg^ lu, 44, 145 The reader shoulil also consult 3£r Holmea a article, 
“ On Pulsating Ttimoura which are not Aneuiyamal, and on Aneurysms which are not 
Pulsating Tumours " (Sf George t Ho*pital Kepoet* eu) 

* BarfAo/o?n«to'/ Hospital Seporti, 1873, Tin, 130 
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A gardener, aged 17, had felt pain a raontli previously wliile digging. A tense, 
elastic swelling, distinctly fluctuating and acutely tender, occupied all the right 
buttock. It was opened, and a small stream of apparently arterial blood escaped 
without jots. On further exploration the finger entered a largo cavity between the 
iliac bone and the glutei. The iliac fossa was full and tense, and on examination per 
rectum a swelling was found in the right ischio-rectal fossa. On enlarging the 
gluteal wound a steady stream of arterial blood welled up through the great sacro- 
sciatie foramen. This was firmly^ plugged, and the common iliac tied. On removing 
the plug some bleeding still occurred, but was easily arrested. The'glutcal wound 
became offensive, and tliis region, together noth the upper part of the thigh, became 
gangrenous, the leg and foot remaining unaffected. The patient died forty hours 
after the operation. 

At the necropsy the sacro-iliac joint was open, with surrounding caries. The 
remains of a large abseess were found, involving the branches of the internal iliac. 
There was no trace of aneurj^sm. 

Surgical Anatomy. The common iliacs, coming off on the left side 
of the fourth lumbar vertebra, incline downwards and outwards to 
divide, opposite to the lumbo-sacral intervertebral disc, into the internal 
and external iliacs. The right is rather the longer and more oblique 
of the two. Their length is usually an ijich and a half. Their branches 
are few and small, viz. to the ureter, psoas muscles, glands, &c. The 
iliacs become increasingly tortuous with age : a point of importance in 
tying the vessel on an aged person. 

Line. One drawn from a point an inch and a half below and a little 
to the left of the umbilicus to the centre of Poupart’s ligament, the line 
curving a little outwards, will represent the course of the artery with 
sufficient accuracy. 

Guide. The above line is the only surface guide ; more deeply the 
lumbo-sacral articulation and the psoas muscles are useful guides, especially 
in a thin subject.^ 

Relations : In Front. 

Peritoneum ; small intestine ; csecum and 
appendix, sometimes. 

Ureter. 

Sympathetic. 

Outside Right common Inside 

iliac artery. 

Psoas. ■ Left common iliac vein. 

Vena cava. 

Right common 

iliac vein. 

Behind 

Right and left common iliac veins. 

In Front. 

Peritonemn ; small intestine. 

Sympathetic. 

Ureter. 

Superior haemorrhoidal artery. 

^ Attention has been drawn to the need of employing touch, as well as sight, in the 
ligature of these large trunks (p. 869). ° 
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Onit\ h 

Psois comman 

iliac arteiT 

Behind 

Loft common iliac vein 


Collateral Circulation Tbe chief \essela are 


/ 16 oie 

Internal tnaniinar} and 
lower mtcrcostaJa 
lumbar 

inddle ‘sacral 
Superior haemorrhoidal 


Below 

with Deep epigastric 

Ilio lumbar and circumflex 
ibac 

Lateral sacral 

Inferior and middle lurmor 
rhoidal 


Operations (Fig 477) The common iliac may be exposed cither extra 
or transperitoncally Of these the c-xtraperitoneal route is tbe best A 
posterior abdommal or lorn incision by which tbe vessel is reached from 
behmd a method made use of by Sir P Cramptou of Dublin in 1828 and 
by Mr Stanlej at St Bartholomew s in 1846 does not afford such direct 
access Morcoier it damages the muscles aud Dcr\cs of tbe abdonunal 
w all too much Tbe same objections apply to anterior incision of Mott 
Tbe peritoneum is separated from the flank and iliac fossa and displaced 
well m by broad retractors The Trendelenburg position improves tbe 
Mew The psoas muscle is felt and seen On tbe inner side of this 
muscle the artery will be found the external iliac bemg traced up if 
needful To aid the surgeon m tbe difficulties which are now met with 
owing to the artery lying at the bottom of a \ciy deep wound the abdo 
miml w alls should be relaxed bj bending up the thighs the wound sponged 
thoroughly dry and bght thrown in by a reflector or head lamp The 
position of the xessel havmg been made out it is defined with a blunt 
dKector especial care bemg taken on the right skIc as hero both the 
common iliac veins lie behind the artery The needle should be passed 
from witlim outwards the ureter being drawn mwarda and ai oided 


LIGATURE OF THE INTERNAL ILIAC (Fig 177) 

Indications Very few and rare 

(i) In some cases of gluteal and sciatic aneurj«in3 Mr Holmes m 
the courac of those lectures from which I have aJnid) quoted Hys down 
conclusions which will very greatly help the surgeon m deciding what 
form of treatment is best suited to these aneurysms They are quoteti 
imdcr tbe heading of Ligature of the Gluteal Artery (\ol i p 8o0) 

(ii) llamorrhago This is most frcquentlv met with m militarj 
surgerj after gunshot wounds of the vessel it«clf but more often of one 
or more of its branches withm the pelvLS the bullet entering usuallj from 
the front through the inguinal region or behmd througfi the sacrum 

(m) To bring about atrophy of the enlarged senile prostate 
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Dr. Bier was the first to tie the internal iliacs for the above purpose.^ 

The two cases in which Dr. Bier operated by the extraperitoneal method re- 
covered. Neither, before the operation, had been able to pass a drop of urine. 
Spontaneous power returned in each case and improved progressively, one of the 
patients stating, four months later, that he could micturate as well as ever before. 

Enucleation of the prostate is easier and more certain. 

(iv) In some cases of vascular pelvic sarcoma and inoperable uterine 
tumours.^ 

Surgical Anatomy. A short trunk, about an inch and a half long, 
of large size, the internal iliac, given ofi opposite to the lumbo-sacral 
intervertebral disc, dips downwards and backwards as far as the upper 
part of the sacro-sciatic notch, where it gives off its anterior and posterior 
trunks, a ligamentous cord also coming off from the bifurcation. This 
cord, the remains of the obliterated hypogastric artery, usually remains 
pervious as far as the bladder, as one of the vesical arteries. 

Line. No distinct line or guide can be given for this vessel owing 
to its at once dipping into the pelvis, but it wiU be worth while to remember 
that a fine drawn with a slight curve outwards from a point about an 
inch below and a little to the left of the umbilicus, to the centre of Pou- 
part’s ligament, gives sufficiently accurately the fine of the common and 
external iliac arteries ; the internal is given off about two inches from 
the commencement of this fine.® 


Relations : 


Outside. 


In Front 

Ureter. 
Peritoneum. 
Eectum (left side). 


Right internal iliac vein. Internal iliac 
Obturator nerve. artery. 

Behind 


Internal iliac vein. 
Sacro-ifiac synchondrosis. 
Lumbo-sacral cord. 


Inside 

Pyriformis. 
Sacral nerves. 


Collateral Circulation : 

Sciatic 

Hsemorrhoidal branches 
Pubic branch of obturator 
Branches of pubic 
Circumflex and perforating of 
profounda 
Lateral sacral 
Circumflex iliac 


with Superior branches of pro- 

funda. 

„ Inferior mesenteric. 

„ Vessel of opposite side. 

„ Branches of opposite vessel 

„ Sciatic and gluteal. 

„ Mddle sacral. 

„ Ifio-lumbar and gluteal. 


^ Wien. Klin. Woch., No. 32, August 10. 1893. 

= Baudot and Kendirdjy, Gaz. des Hdpitaux, April 1, 1899. 

^ The origin of the arteries will bo found nearly opposite to the centre of a line drawn 
from the anterior superior spine to the umbilicus. 
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Operafaon. An incision fi\e inches long is made \ertically oNer the 
outer and lowci third of the rectus, and this muscle is displaced outwards 
The posterior wall of the rectus sheath and the thm transversalis fascia 
are Ntr) carefully divided The peritoneum ha\Tng been displaced 
inwards and upwards the hips are well Bexed and the lips of the wound 
retracted as widely as possible The Bngcr now finds tbc external iliac, 
and then by tncing it up, the intenial ibac ic^sel * The cord like 
obturator nerve must not be mistaken for this The Trendelenburg 
position 13 adopted and improves the view 

The artery is now separated partly with the finger and partly with 
the point of the director and the needle passed from wuthm outward" 
avoiding the vein and psoas muscle The ureter usually crosses the 
artery at its comracnoement, and roust be <lrawn out of harm s way It 
will be well to have in readiness aneurysm needles of diBerent curves and 
an ordinary silv er probe 

Ligature o! the Internal and other Hues by Abdominal Section This 
method has been advocated by Dr Dennis * of New "kork for the follow 
mg reasons (1) Abdominal section m no way increases tlic dangers of 
the operation of ligature of the internal iliac (2) This method prevents 
a senes of accidents which have occurred during the performance of the 
operation of ligature of this artery by the older methods ^kmongst 
these are the div ision of the ctrcumBcx and epigostnc arteries wounding 
the V as deferens including the ureter in the ligature punchmng the iliac 
or circumflex veins tying the genital branch of tbc genito cniral and tear 
ing the pentoneuro (3) Abdominal section enables the surgeon to apply 
the ligature at a point of election and to obtain information as to the 
exact extent of the mam arterial trunk (4) Securing (he internal ihac by 
this method takes much less tune than was occupievl by the older ones 
The free extrapcrifonoal mcision advn«od above avoids most dangers 

A few cases in which the iliac arteries have been tied mtraperitoncally 
are on record One of the most interesting of thc"e is fully recorded by 
Sir George hlakms * 

The patieat, aged 30 had an inguinal aaeurysm about two inches in breadth 
extending apwaids about two-fit(hs of the distance between (be middle of Poupart a 
hgament and the umbilicus, and for about two inches below the hgament An 
incision four inches long was made in the left linea aenuiunaris the deep epicaatnc 
which originated in the awelUng was tied between two hgaturce The small inte». 
f jxkfis were iuOd nyrr to the jr^ht xalb JUrasnu 3allance and Tklmunds broad abdg 
minal retractor , the aigmoid flexure was pushed upwards and an incision made 
through the lower part of its mesentery and the pentonenm at the margin of the 
pelns m the course of the external iliac The wound was deep there being about 
an inch and a half of eubcutaneous fat and abundance of fat m the subpcritoneal 
tissue both beneath (be antenor abdonunsl wall and aroond the ressel Thie 
together with some retching tendered the freeing of the artery and the p-ssage r{ 
the ligature a process of some diflicnlty The spermatic vessels were also exposed 
and swelled up considerably in the wound The srtery was secured about three 
quarters of an inch below the b ftrcation of the common iliac and an inch and a 
half above the sac Two threada of stout floesy sterilised silk were tied separalelv 
but in clwe apposition, and with suffic entfinnne® to rupture the internal andm ddlo 
coats “Die poatenor pcntoneiim was sutured over the artery The pat ent left 

’ The Soger should be passed downwards and backwards towards the sacro I ac 

Jfed AetM bovember^ 1666 AnnaU ef Surgtri/ 1887 v 55 

* Lancft 1802 u 13‘’S 
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the hospital, vith the aneurysm iinrd, painless and shrinhing, on the forty-seventh 
day. 

Tlic following remarks of Malcims, well Icnown not only as a surgeon 
but also as an anatomist. I quote verbalim : 

“ The reason for selection of the intrapcritoneal method in this case was the 
high position of the aneurysm. Before operation the pulsation in the iliac fos=a was 
so forcible and extensive that it seemed probable that it might prove nece.«sar\' to 
bgaturo the common iliac, and it was thought that this would bo more readily 
performed by the intrapcritoneal method. Beyond this the intrapcritoneal method 
seemed to offer the great advantage of not in the least interfering with the covering.s 
of the sac, which, by the ordinary' method, might have been disturbed l)y the 
stripping of the peritoneum. Tlic experience gained b\' the operation showed that 
the usual method might have been safely adopted, but this could not be definitely 
determined beforehand. An advantage was gained in ready' access to the deep 
epigastric artery', which, as directly feeding the sac itself, necdc'd ligature, but, of 
course, might readily' have been secured by an extension of the ordinary' wound. 
As to the comparative difficulty of the two operations I think there is little to choo=o, 
and on the whole the incision for the cxfrapcritoncal method is perhaps to bo pre- 
ferred in the matter of cicatrix ; in the vertical incision the advantage of suturing 
the fibrous structures in the linea semilunaris is gained ; but, on the other hand, 
the resulting cicatrix passes directly' through from skin to peritoneum. In the 
oblique incision the decussation of the various muscular layers lends to a certain 
intricacy' and irregularity' in the line of the cicatrix which may render it the stronger 
since pressure is less readily' brought to l)car directly uj)on it. The choice of the 
iliac vessels obtained is, 1 think, a real advantage, since the incision needs neither 
extension nor modification ; but in say'ing this it should he poii\tcd out that this is 
a much stronger argument on the right than on the left side of the body'. Ligature 
of the right common iliac artery by the intrapcritoneal method is probably' the 
easiest of all the operations on the great arteries, since the vc.sscl lies directly' beneath 
the peritoneum of the posterior abdominal wall, uncovered by any structure of 
importance. On the left side, on the other hand, the inferior mesenterio vessels 
as they enter the sigmoid mesocolon, and pass down to the mcsorectum, cover 
practically the whole of the artery', and to reach the common iliac comfortably' 
and safely the peritoneum would need to be divided close to the left of the median 
line of the sacrum and displaced outwards. This manccuvre lias the disadvantage 
of exposing the vein freely', but this would probably give far Ic.ss trouble than the 
numerous mesenteric vessels would when swollen by reason of the loss of their 
peritoneal support. In the case recorded above the distension of the spermatic 
vessels, when set free by the division of the peritoneum, was much greater than 
would have been expected.” 

This most instructive case possesses the additional and e.special 
interest that the patient developed a similar aneurysm on the right side 
a few' months later. ^ 

On May 3, 1893, Slakins tied the right external iliac intraperitoncnlly'. An 
incision, commencing an inch below the level of the umbilicus and four inclms long 
w’as made in the right linea semilunaris. The abdomen being opened, the small 
intestine rvas packed away' with two small sponges, and the posterior wall exposed. 
The artery was then seen below' the termination of the ileum, crossed by' the sper- 
matic vessels. The aneury'smal sac W'as about an inch and a half in diameter. The 
peritoneum over the artery being divided, the vessel was ligatured with two strands 
of floss silk, tied wdtli separate reef-knots, and then the peritoneum sutured over 
the artery. The patient was kept in bed for two weeks, and wont out on the thirty- 
eighth day, having made an excellent recovery'. A firm linear scar was present 
in the left linea semilunaris, and two small, hard swellings marked the site of the 
cured aneurysms. Makins stated that he repeated the transperitoneal method 
here because the first had proved so successful, and because the aneury'sm, though 
small, was situated entirely above Pouparb’s ligament. The operation on the right 

^ Lancet, 1893, ii, 196. 
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side proved much easier than that on the left emce the crossing of the ileum was on 
a higher level than was the case with the eigmoid mesocolon The arterv aUo w as 
far more prominent on the bnm of the peine The circulation was ro established 
much more rapidlr and satisfactonly after the second than after the fir^t operation 
On the first occasion the hmh was very coU and the patient suffered much neuralgic 
pain on the second the local temperature fell I ttfc if at all and the patient had 
no pain On the first occasion the deep epigastric was t ed a step not taken on the 
second but Jfakms was inclined to think that the rapid rc eatabl shn ent of tl e 
circulation was rather dependent on the enlargement <if the branches of the internal 
iliac on the opposite side resulting from the ohstnietion of the first external disc 
arterv 

Sir Wra 'Mitchell Banks ^ Mr "Wherr} ■* and Sir Frederick Trev es ® 
recorded similar cise>> 

The following was Sir Frederick Treves opmion of the merits of the 
operation * and he was inclined to extend this method to the common 
iliac also The adrantages of this inetliod are ob^^ou« The vessel 
IS easilj and fully exposed and the needle can be passed w ithout risk 
to the vem or ureter The operation is simple and involies but little 
time Its dangers are comparatively speikjnj^ verv few The bgatiire 
can be applied accurately at the spot detcrmineil upon The condition 
of the artery and the surrounding parts can be made out and a diagnosis 
confirmed or modified The great objection that some few years ago 
would have been urged against the proceilure — the risk of mute pen 
tomtis — may be at the present day almost disregarded 

Wnting IS I do for those whose operative experience is not to be 
comparetl with that of the late Sir Frederick Treves I hesitate to endorse 
the above opinion in its entirety I ara of opinion that with the above 
incision the mtestmes will sooietunes give great trouble Mr Maynard * 
m tying the right common iliac artery for a diffusmg aneurysm of the 
evtema! iliac had much trouble with the small intestines the whole 
of which had to be drawn out of the abdomen and wrapped m warm 
steriicsed towels The operation then became perfectly simple Mr 
"Maynard (bd not have the advantages of the Trendelenburg po'sition 
and of broad md deep retractors both of wfajch are invaluable The 
patient died on the seventh day the cause of death remammg uncertam 
for no autopsy was allowed Mr Cume * reconls a successful case of 
transperitoneal ligation of the left external ifiac for aneurysm of its 
lower part A median incision was used and the artery was easily tied 
Krfi tke s^d the Tr’ffsd^shsrg fC'svtw® imi good retrseto!^ -1 
good deal of handling and espogure will be inevitable and we all know 
that where the above are entailed under unfavourable circiimstinces as 
m warfare septic peritonitis may develop Lnder favourable circum 
stances with modem skill in abdominal suigerj and the advantage 
of the Trendelenburg position good intestinal retractors and reflected 
light it IS certain that the transpentoncal approach will become more 
and more popular for the reasons so clearly indicated by Sir Frcilenck 
Ireves and Sir George Makins (p 866) This route is particularly suitable 

^ Bt l ^td Joum 184 u, 1IC3 

* Lnnett 1833 u 138 

* OpfTUt re Suryery i 313 

* lie tupra cl p 211 

* /nrf JItJ GaMI*. Jatf 1903 xxinu, 7 

* inn of Sury 1405 xll, 6^ 



868 


LIGATURE OF VESSELS 


for ligation of the internal and common iliac, and for cases of anenrysm 
of the external iliac when it is not certain beforehand that a ligature 
can be safely applied to this vessel extraperitoneally. In these a peri- 
toneal incision enables the surgeon to decide whether a ligature can be 
placed on the external iliac or must be applied to the common iliac — a 
much more risky procedure as regards gangrene of the foot and leg. In 
gunshot injuries or stabs the intraperitoneal method vdll, of course, be 
made use of so that the abdomen can be explored. 

LIGATURE OF THE ABDOMINAL AORTA 

Indications. As this most rare operation has been fatal in nearly every 
case its justifiability has naturally been called in question. On the one 
hand, the desperate condition of the patients, the advanced amoimt of 
disease probably present in their arteries, hearts, &c., the large and rapid 
blood-current, the disturbance of very vital parts and the risk of over- 
straining the heart and of paralysis, all combine to render the probability 
of success extremely small. On the other hand, recent improvements in 
surgery, the introduction of better ligatures, the fact that in these cases 
life must speedily end if nothing be done and, perhaps, the fact that many 
of the major operations of surgery have been rmsuccessful at first, vill 
justify surgeons in again making trial of this forlorn hope, if they feel 
certain that otherwise the case is quite hopeless. Since E. T. Morris ^ 
has been able to demonstrate the possibility of making an aortic aneurysm 
“ fill with clots by the application of a temporary ligature to the aorta, 
and that circulation in the extremities can be re-established on the removal 
of the ligature,” some hope may be entertained of obtaining a success by 
a modification of his method. 

(1) Aneurism. The cases have mostly been those of aortic, iliac and 
inguinal aneurysm in which other arteries have been tied vdthout success. 
To justify the epithet above given of “ desperate,” the first case, the well- 
known one of Sir A. Cooper (in ISIT),^ may be alluded to. 

Here the patient had long suffered from an aneurysm affecting the external and 
common iliac arteries, leading to sloughing of the skin and hremorrhage. Sir Astle}- 
having failed in an attempt to perform the old operation, ouing to the artery bung 
so deeply, gave the patient “ the only hope of safety ” which remained hj' tjmg 
the aorta. 

As life was here prolonged for forty hours, and as in Monteiro’s case 
death did not take place till the tenth day, proof is given of the restoration 
of the collateral circulation.® M. R. Reid,^ in unimportant communication 
recording all the cases of aneurysm ever treated in the surgical service of 
the Johns Hopkins’ Hospital up to January, 1922, states that there were 

* Ann. of Siirg., 1902, xxxv, 207. 

- Pun. and Frad. of Surg. (edited by Dr. Leo), i, 228. 

’ In eomparing instances of the restoration of the circulation, tho one by disease and 
the other after tho .surgeon’s ligature, the importance of tho slow and gradual procc.s.s in 
the one case will not be lost sight of. Mr. Barwell {Intern. EncycL of Surg.. iii, 481) alludes 
to tho e.vpcriments of Pirogoff CWaller and von Gi-afo’s Jovrn., Bd. sxvii. S. 122) and a 
paper by Kast {Zeil. f. Chir., Bd. xii, 6. 405) to show that tho collateral circulation is 
established. Sir A. Cooper {loc. supra cil.) used to .show in his lectures an injected .specimen 
from a dog which survived tho operation. Beyond this fact, however, no comparison 
can be made between tho chance of survival of healthy animals and that of patients 
reduced to such straits ns to call for this operation. 

* Arch, of Surg., 1926, xii, 1-69. 
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scNon ligitioiis of th(“ aort^ for fi\c pitunts Mctillic hantl>< nml broad 
tapes Were ««td Thret ligatiires wire above the diaphragm one com 
plctt and two partial The alxlominvl aorta was completolv occluded 
once and parth occluded three times All five patients died the longest 
survival hemg for I3t da^s In three instances the ligature (two tapes 
and a band) cut through the vessel ml! once with fatal bleeding 

Rudolph JIntas * reports a vcr> interesting and siirccssfu) ligation of 
the aorta for an aneurism at its bifurcation and makes the following 
KHtnictivc remarks 

Tlie fact that the circulation in the lower extremities had been well 
maintained during the period of total ikcIusioh (mne dnjs) sinws that the 
collateral circidahon had developed sufficientij before the ligation to 
insure the vitalit} of the lower limbs although not enough to prevent an 
undue and almost fatal strain u|»on the heart The great improvement in 
all subjective sjmptoms and m the objective signs of thi nmurjsni (pro 
grev.i\e reduction in the size of the aneurvsm increasing hardness ton 
traction of the pulsating area diminution m the extent and intensitj of 
the aneurysmal bruits) which vrere must noticeable towards the end of 
the patient a life ns the bloexl pressure fell with the advaneing tubercular 
infection strongly suggest that a tompJete consolidation and curt of the 
aneurysm was about to be eflcctesl when the patient s life was eut short 
by the oi erw helming tubercular mfectron and fulminating pulmonary 
hemorrhage— one year five monthsand nine days after thi ligation 

The clinical ovadence to this effect was fulh confirmed at the jiost 
mortem findings which showed that the bat had filled with firm laimnatesl 
clot and that the aortic blood stream teache<l the lower ixtrcmitics only 
through an oj>cn channel in the sat that led to the kft common iliac— the 
right common iliac having been obIiterate<l iii the walk of the sac 

‘ In conclusion this observation shows that even though a primary 
total (atrtsic) occlasion of the abdominal aorta throu„h tho relaxation of 
the ligature material graduallv becomes a yxirtiaf (stenotic) occlusion the 
much reduced circulation in the sac which follows this relaxation is not 
nccoa»ari)y prohibitive of cure but may in reality prove of advantage m 
favouring a more gradual but firmer consolidation of the clot hurthcr 
more tho gradual yielding of the ligature mntennl in wiak cxJiausted 
patients w ith feeble hearts ill prepared to stand the enormous strain of a 
total aortic occliLsion as was notably thecas? uith this patient may save 
a fiearC tilat wouib’ otherwise daverfuibu'i/ir munrutiyiiaUliig'imriVniri’ihni’ 
been used for the hgatiou Again the facts revealed by the anatomical 
and histological study of the aorta at the seat of the ligature conclusiv ely 
pTov e that tape ligatures made of cotton fabric when applied with sufR 
citnt force completely to occlude the lumen of the aorta remain encysttd 
in the walls of the artery an<l arc jerfectly tolerated by the tissues In 
this case the tapes remained imbedded m the aortic walls as a constricting 
ring for over seventeen months without causing the slightest uccrotic or 
degenerative changes in the mtiroa In fact the vessel walls were strong 
thened by the dense capsule of organised exudates and fibrous tissue of 
new formation m which the tapes were imbedded In v lew of the perfect 
tolerance of this material by the blood vessel wall it would seem super 
fluous to resort to strips of fascia or of aorta or other less readily available 
> Ann of Surg 19-5 tzzxi 457 
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or dependable (shorter lived) material, for the purpose of occluding a 
large artery of the calibre of the aorta. On the other hand, ligatures 
made of more rigid or rmyielding material (metallic bands) which will 
maintain a complete atresic occlusion of the aortic lumen are more lilcely 
to cause premature ulceration, atropic, or necrotic changes in the arterial 
wall, which may end in disastrous liaBmorrhages. For this reason the 
writer still holds to cotton or silk tape as the safest or most practical 
material for the ligation of the aorta and its great primary branche.s 
(innominate, left carotid, left subcla%nan, common iliacs, at tlieir origin), 
as first taught by the late Professor Halsted in the latter part of his career."’ 

(2) Hcemorrhage. In addition to the above cases in which the aorta 
has been tied in cases of aneurysm, it has been tied once for haemorrhage 
by Czerny, of Heidelberg. 

After a gunshot injur3' of the upper part of the thigh, ha:morrhage continuing, the 
common femoral was tied, together with the superficial femoral below the profunda. 
Bleeding taking place again in six days, the common ihac was tied. The ha?moiThage 
still persisting, it was thought that the external iliac only had been tied, and a ligature 
was next placed, by mistake, upon tlie aorta. The patient lived twenty-si.x hom^. 
The same surgeon during a nephrectomy for a soft malignant growth of the kidney 
met mth such uncontrollable ha;morrhage as to compel him to tie the aorta, the 
patient dying soon after. 

Surgical Anatomy. The lowest part of the aorta, viz. that between 
the bifurcation and the origin of the inferior mesenteric, is that which 
should be chosen.^ 

The vessel may have in front of it the omentum, duodenum, mesentery, 
small intestines and, more closely, the aortic plexus of the sympathetic 
and a layer of fascia of various strength. To the right side lies the vena 
cava, and behind it are the left lumbar veins. The bifurcation is usually 
situated a little to the left side of the umbilicus and about three-quarters 
of an inch below it. 

Operation. This may be performed (A) through or (B) behind the 
peritoneum. The intraperitoneal method is especiall}’' indicated when 
the height at which the ligature must be apjjlied, or any e\adence of 
matting of the structures of the abdominal wall (dating to inflammation 
about the aneurysm, or to the use of pressure) would probably interfere 
with stripping up the peritonemn. 

A. Through the Peritoneum. The high Trendelenburg position is 
adopted, and an incision five inches long, with its centre opposite the 
navel, is made displacing outwards the left rectus. The intestines are 
packed up out of the way and the peritoneum over the lower part, of the 
aorta is picked up and incised. Care should be taken to distm'b as little 
as possible the aortic plexus ^ during this step and in passing the needle, 
which should be carried from right to left. 

The passage of the needle may be attended with much difficulty, not 
only from the depth of the vessel, and from the presence of intestines if 
distended and allowed to protrude into the wound, but also from the 

^ This interval varies in length from half an inch to two inches. 

^ Sir A. Cooper {loc. supra cH.) believed that his experiments on dogs proved that 
inclusion of this plexus, and not the interruption of the circulation, was the cause of the 
paralysis "which followed the expenment. In j\Ir. James’s ease, when *he Ugaiuro was 
tightened, the patient complained of “ deadness in the lower exti’emities.” This was soon 
followed by agonising pain in the same parts, only relieved by death about three hours 
after the operation. 
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densit} ofthccollulartisauessurroundingtheartcT} Matas* recommcnd's 
mill" two completely occlutlingwoacn cotton tup ■< encli ligntiin halfaii 
inch wide m jU'ctajiosition one nbo\c the other To privcnt slipping of 
the knots they are transfixed with ailk &utiiris 

B Bchijul the Peritoneum Tlie chief objection to this imthod is the 
great depth at which the arterv is renchetl but it is well worthy of 
notice that 111 Monteiro 8 case which simivetl ten da\s this method was 
made use of 

The operation is performed on much the same lines ns that already 
gi\ en for ligature of the common iliac (p 8W) The incision should be 
fret The muscles and transvcrsalis fascia being (ut through the pen 
toneum is stripped up and turned inwards several large n tractors placed 
111 the wound and the ribs dragge<l up and outw ards The common iliac 
being found this \ essel is traceil up into the aorta 

THE SURGICAL TREATMENT OP ABDOMINAL ANEURISAI 

(A) Aneurysm ol the Abdominal Aorta The prognosis of this disease 
remains extremely grave The late Dt J U Brvauf * found tliat the 
average duration of lih m these cases is about thirteen months from the 
time that the aucury sm fir t becomes manifest ® lie pointed out that the 
condition was correctly diagnosed during life m onlv iightccn of his fifty 
four cases and also that the opposite mistake of diagnosmg uti abdominal 
aneurysm which is not present is even more frequent b7 per ci ut of tho 
cases occur in the iicig(ibourhoo<i of the cocliac axis 

A few cases of spontaneous recovery arc on record and Osier * has 
seen at least two mstauces of sjiontatieoua hcalmg in aneurysm of the 
abdominal aorta Very little is to be hopcil for from medical treat 
ment Osier has never seen a case curctl by meiiicat treatment The 
Tufnell diet and large do«os of iodide of potassium arc disappointuig 
and unpleasant the gelatine treatment is dangerous and of but little 
permanent value 

Surgicil procedures may prolong life in some cases and shorten it in 
others , cures have resulted m exceptional instances 

(J) Compression above the sac in the rare esses that it is possible 
to apply it may be successful as lu the cusc under Dr Murray of Ivcw 
csstlc this psticnt remained well for slx years This treatment can 
rarely 6c employed owmg to the high position of the great majority of 
aortic aneurysms (nde SM;;ro) and it is not free of danger the intestines 
and other viscera being liable to senous injury from compression against 
tlie spine TJie latter objections apply equally to distal compression 

(2) Acupuncture A bnlliantlysucccssfid case of abdominal aneurysm 
treated by Prof Macewen with needles and the formation of wfhite 
thrombi may be mentioned This patient was at work for over two y ears 
and a lialf after the treatment 

(3) Introdnclion of Wire (Moore) Prof Loreta of Bologna applied 

• ice iupra at 

• CTin e Joum Ivovcmber 25 1003 

• G n Colt from an inTMligation of forty one conwcwtivp fatal caaci not treated 
sarpcallv gires the mean cli/uoal duratioiiaa ISSmontiis and tl o longest time noted as 
forty two montl * (Bril Joum Surg 1925 ii 113) 

‘ Lanetl 1905 ii ll)S9 
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this method to one case of abdominal aneurysm wliicli attracted much 
attention .‘it the time, but proved, as is so common in these cases, only 
temporarily successful. An account will be found. ^ taken from the original 
paper. 2 

Sir D’Arcy Power and hlr. G. H. Colt ^ reported a case in which 80 



O 

P 


£ 

cs 



G? 

u 


inches of silver wire were introduced into an abdominal aneurysm tlmough 
an ingenious and valuable instrument invented by Sir. Colt. Since then 
the instrument and technic have been so greatly improved that this 

^ Brit. Med. Joum., 1885, i, 745, 955. 

2 Mem. Boy. Acad. Scien. Inslilute of Bologna. Fel)ruar\' 8, 1885. 

^ Lancet, 1903, ii, 808. 
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method is by far the best and safest one for wmng aneurysms It is cer 
tamly worthy of further trial 

I venture to quote Sir D’Arcy Power’s ^ lucid account of the technic 

“ Pathologicalaneurysms theresnltofchromcinflammationofthelaige 
arteries m the chest and abdomen ore of bo deadly a nature and run so dis 
tressing a course that any means of relieving the symptoms e\ en tempo 
rarily, must be welcomed by every one who is brought m contact with the 
unfortunate sufferers, and the means is doubly welcome if it offers even a re 
mote chance of acure I male no excuse, therefore in directmg attention to 
a method of rehevmg the pam which is so constant a feature of the disease 

“ The apparatus employed was invented my former house surgeon, 
Air G H Colt Its object 13 to enable a known quantity of wire to be 
introduced into the sac of an aneurysm with the least disturbance of 
parts the maximum of speed and the certamty of asepsis Entrance of 
ware into the aorta which is known to have occurred in at least seven 
cases IS also prevented The instrument (Fig 478) consists of a trocar 
and cannula, a ramrod a tube and a wnsp The wisp consists of a number 
of fine steel wires soldered together at one end each wire bemg curled over 
in a separate plane so that it readily expands as soon as it is set free from 
any controUmg force though under ordinary conditions the wires are 
packed together and the mdmdual strands lie parallel to each other 
The wi«p in fact is like a miniature umbrella nhich has a constant ten 
dency to remain open the end where the wires are soldered together is 
the handle of the umbrella and the individual wires are the ribs Ongm 
oily a double insp or ‘ cage ’ with the wires soldered together m the middle 
(as illustrated) was intended to be used for a large sac but it was foimd 
that the second half of the cage did not expand wuth certainty after its 
insertion so that its use has been discontmued Each wisp fits into a 
hollow metal tube — open at both ends — so fashioned that it can be fitted 
easily and accurately to the distal end of (he cannula after the trocar has 
been withdrawn! It then forms an extension of the cannula This tube 
bolds the wisp in its compressed condition as a bundle of wires lymg side 
by side The wisps are made of different sizes for use with different sizetl 
aneurysms The amount of wire m each is known and is always the same 
for the same size Thus ICo 1 \nsp has a total surface area of If square 
inches and is composed of 75 inches of wire , wisp tso 2 — the one gene 
rally used — has a surface of 2| square inches and the total amount of 
WTie IS 105 mches , and wnsp No 3 has 34 square inches and consist of 150 
inches of wire The wires composmg the wi'sps are dull gilt and if they 
he examined under the microscope or pass^ through the fingers the 
gilding will be found to have made them slightly granular This irregu 
lanty of surface is intentional, and enables the blood clot to form more 
quickly and to adhere more firmly than if the wires were smooth 

“Every part of the apparatus can be sterilised by bemg boiled, and 
the method of usmg it is ^ ery snnple Care must first be taken to ascer 
tain that the wisp expands freely as soon as it leaves the tube The skin 
o% er the most pulsatile portion of aneurysm is divided and the trocar and 
cannula arc thrust into the sac The trocar is then withdrawn and a jetof 
blood issues with considerable foive if the cavity of the aneurysm has been 
reached The tube containmg the wisp is then fitted to the projectmg end 
> Jonm Svr 3 ,Wi\,is 27 
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of the c<annu]a and the wisp is pushed into tlie aneur}'sin by means of th(; 
ramrod. If this be done steadily and gently the wisp is entirely released 
and falls into the cavity of the aneurysm, the e.\j)anding wires first and 
the soldered eml last. The cannula is then Avithdrawn, and the skin 
incision is closed with a single point .suture if nece.ssary. Hitherto each 
operation has been performed under a general amesthetic, but I believe 
local anaesthesia would be quite .sunicient in most cases. I began by making 
a considerable incision in order to e.vpose the sac, but now I merely punc- 
ture the .skin to prevent the point of the trocar carrying ejiithelial cells in 
front of it into the ancuiysm. 

“ Experience has taught me one or two jiointo of irujiortance in per- 
forming the operation. In the first place it is necessary to have a free jet 
of blood issuing from the cannula Avhen the trocar is Avithdrawn : it is 
then certain that the Avhole thickne.ss of t he Avail of the aneurysm has been 
])icrccd, and the Avisp Avill be dcliA’cred into the fluid blood, for it AA’ill be 
useless if it merely lies in the actiA'c or pre-existing laminated clot. 

“ The introduction of the Avisp by means of the ramrod .should be done 
deliberately, and the cannula AvithdraAvn afterwards steadily and AA'ithout 
jerking, or the Avisj) may jump out. of the jnmclure. as happened in one of 
my cases [vide p. 29)^ Avhen I attempted to o])erate too quickly. Ea'cii in 
a large thoracic ancury.sm the Avail of the sac is sudiciently clastic to pre- 
vent any escape of blood AA'hcn the cannula has been AvithdraAA'n. Thi.'^ 
fact had to be learnt by experience. I feared at first that the luincturc 
Avould continue to bleed and I used to .suture* the Avail at the seat of 
puncture and reinforce it in the neighbourhood Avith a fcAv additional 
sutures until I saAv this precaution aavss unnece.s.sary. for there aa-us no 
bleeding Avhen the cannula AA'as draAA-n out. I haA'c. therefore, abandoned 
suturing in my later cases. The operation is attended AA-itb so little pain 
or after-disturbance that narcotics are often not needed ; indeed it is 
better not to give them, becau.se the patient has usually .suffered so much 
that he craA^es for them, and the operation is a good opportunity to break 
him of the habit. Where the pain is severe full doses of aspirin areu.sually 
sufficient, especially if the patient can be assured that AAuthin a fcAV 
hours, or at most a day or tAvo, the pain Avill disappear. ... I do not see 
any advantage in combining electrolysis AA'ith Aviring. It prolong.s the 
operation, it introduces additional factors of danger, and it does not alter 
the physiological effect of the treatment, AA’hich is to obtain clotting 
Avithin the sac. Admittedly the chief effect of it is to initiate the procc-s-s 
of clotting, and this Ave noAv knoAv is done quickly by the granular surface 
of the duU-gilt Avisp. I have therefore ncA'er employed electrolysis, for it 
has always seemed to me to be reminiscent of a time AA'hen little Avas knoAA'U 
of the physiological processes connected AAuth the clotting of the blood 
and too much was expected of electrical treatment. ... I have purj)oseiy 
headed this pajier, ‘ The Palliative Treatment of Aneurysm by Wiring,’ 
because I do not AAUsh to raise Amin hopes about the treatment of a deadly 
disease. I know quite Avell that relief from pain is often secured by rest 
in bed for a prolonged period of time on a Ioav diet AA’ith restriction of 
fluids and the administration of large doses of iodide of potassium. lu 
the cases which have been given in this article these methods had been 
tried by competent persons imder the best possible conditions of nursing, 
^ Brit. Jour. Surg., 1921, ix, 29. 
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and had f iiled In nearly all the cases the pam was relieved bj %\ irmg and 
two of the patients returned voluntarily and asked for a «ccoud operation 
In some of the cases recorded an actual cure of the aneurysm seems to hai e 
followed the introduction of the wire but m spite of the figures which Mr 
Colt has been good enough to supply we do not yet know enough about 
the natural history of the disease to say whether this great prolongation of 
life was m consequence of the operation or whether it would ha\ e occurred 
spontaneously This will form the subject of a future investigation 
Mr G H Colt has added five more cases to those recorded by Sir 
D \rcy Power making twenty one m all Mr Colt makes the following 
remarks upon the results * 

‘ In the ab'sence of any authoritative statement of the cluneal dura 
tion of aneurysm it is difficult to assess the value of any particular method 
of treatment I\Tule America holds the world a record for thoracic 
aneurysm treated by wiring and electrolyois Dublm holds the record for 
abdommal aneurysm treated by wanng alone The medical profession m 
Dublm m the pist haiti added so greativ to oar knon ledge of the disease 
that it IS most fitting that Sir W ilham ^\Tieeler s first case a male (T ) 
aged thirty eight with a positive \Va«senuanu at the time of the opera 
tion on -Vugust SOth 1910 should bealiveaud workingmabreweryto day 
fourteen years and siv months later His second case a male of thirty 
lived m good health and died four years and eight months after operation 
fromleakageof a secondary dilatation tbesae post mortem was solid 
(King Pretz) Lawson s patient lived ten and a half vears no details 
could be ascertamed of the pathological state Cj to the present time 
in the remaining eleven cases of alxlorainal aneurysm one patient lived 
a year one some months one sis weeks and the other eight died within 
niTio days of the operation at least three of them fro > acute dilatation of tie 
stomach Some of the others may have died of this hut the accounts arc 
not complete The three cases were WTieeler a third case Marshall s and 
my own and it is clear that the condition arises either as a result of the 
change occumug in a consolidatmg «ac or as a result of some nervous or 
vascular change induced by the trauma 

its already mentioned the overage duration of life m theae cases of 
abdommal aneurysm w ithout surgical treatment is only thirteen months 
but as Colt pomta out 

Sir William Mheelers two successful cases and Lawsons case are 
entirely beyond these figures and so were the cases recorded by Langton 
(eleven years ten months) and Morse (four years) wired by the older 
method Jt is now clearlv jwoved that the dull gilt wisp is sufficient to 
imtiate activ e clotting m a saccular aneurysm ev en m an activ ely sy'phi 
Iitic patient an 1 tliat it is unlikely to project through the opemng of the 
SIC The wires do not become dissolved or broken and appear to cause 
no trouble after many years It would appear that the emplojunent of 
electrolj sis is not essential to start the clotting and the eiperiments of 
Dawson Turner * amply confirm this 

M R Reid ® reports forty cases of wired aneurysms at the Johns 
Hopkms Hospital 


‘ Hr! Journ Sura ID a xiu IIJ 
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“ Eight of these were of the abdominal aorta ; twelve of the ascending 
arch of the aorta ; ten of the transverse arch of the aorta ; eight of the 
descending arch of the aorta ; one of the innominate artery ; and one of 
the superior mesenteric arter 5 ^ No patient was cured. Possibly five 
patients were relieved by the operation. Many results checked as 
improved on the front sheets of the histories wore not substantiated by a 
more careful study of the cases.” It is significant that the technic and 
instruments of Colt were not available for these cases, so that considerable 
lengths, instead of mere wisps, of wire had to be used and sometimes 
strayed into the main arterj'’ and, not uncommonly, damaged the wall of 
the aneurysm, occasionally hastening rupture. Further, electrolysis was 
used in addition without apparent benefit. 

(4) Ligature o£ the Abdominal Aorta. This has been already discussed 

(p. 868). 

(5) Temporary Ligature of the Aorta. Prof. Keen,^ who publishes a 
case of ligature of the abdominal aorta just below the diaphragm, the 
patient surviving forty-eight days, has devised an instrument by means 
of which temporary compression of the aorta may be carried out. The 
instrmnent, which is fully described and figured, consists of a screw clamp 
in two parts, which is applied directly to the aorta through an opening in 
the abdominal wall. 

Four experiments on dogs are described, the results of which clearly 
show the feasibility of the plan. 

Prof. Keen considers that the instrument might be used either for a 
short interval under anaesthesia, or might be left in sitxi for two or three 
days, during which pressure could be applied at intervals. 

R. T. Morris ^ records a most interesting and suggestive case of tem- 
porary distal ligation of the abdominal aorta by means of a rubber 
catheter passed round the artery and kept taut by means of long clamp 
forceps. The elastic ligatiue was removed, after twenty-seven hours, 
the aneurysm having filled with clot. Soon afterwards pulsation and 
sensation returned in the lower extremities. The patient, however, died 
on the third day from septiemmia, probably the result of gangrene of por- 
tions of the intestine which had been compressed by the steel clamp, but 
the patient also suffered from a previous pyonephrosis. 

At the autopsy the aneurysm was found to be filled with clot, but 
the aortic Imnen was patent. At the site of the elastic ligatme the 
internal coat was not divided. 

This case proves “ that an aneurysm of the aorta can be made to fill 
with clots by the application of a temporary ligature to the aorta, and 
that the circulation in the extremities may re-establish on the removal 
of the ligature.” 

R. T. Stratton ^ records five experiments made upon dogs, and 
advocates the gradual closme of large arteries. 

He used waxed cotton tape J in. wide, which was passed round the aorta and 
through a gauze-covered silver tube, “ both ends of the tape being fastened to the 
axle of a small windlass fixed to the instrument at its outer extremity. The revohdng 
of this tightened or relaxed the tape at the will of the operator. The wheel could 
be fixed at any point by means of a hinged bar being pressed into small slots in the 

^ Amer. Joiirn. of Med. Set'., September, 1900. 

= Ann. of Surg., 1902, xxxv, 207. 

2 Ibid., 1903, xxxviii, 256. 
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margin of the wheel A circular perforated disk «as attached to the arterial 
end of the silver tube and the perforations for the tape were so arranged that the 
margins of the tape did not pre->s unduly on and injure the pulsatmg arterj The 
pressure was graduallr increased and occIhsiod completed after about 40 houii 
No unfavourable ^ymptoins due to the closure were observed Stratton claims 
that these expenments are sufficient to demonstrate the fact that at least m 
dogs a large artery can be graduaUv constricted without undue violence to its w alls 
Cnle * had already proved that the carotid arteries couH te gtnily occluded for 
21-48 houis by clamp pressure without noticeable damage to the arterial wall 
and that when the clamp was removed after a namber of hours the circui'ition 
was re e«tabhshed Cnle based his conchiaions upon 19 experiments on dog« and 
18 operations on the human being In no ease did thrombosis or emboli m occur 

Stratton believes that the gradual occlusion of the abdominal aorta 
abo\e an aneurysm will be found \cry serviee-tble in the treatment of the 
latter he mamtams that the best results are obtamed by the gradual 
formation of laminated clot withm the sac and not by the sudden clot 
ting of the contents en masse Moreover the collateral circulation to 
the abdominal viscera and limbs wall thus have time to develop and 
the senous symptoms that follow sudden complete occlusion of the 
aorta will be avoided Further it is possible that by this method the 
circulation through the aorta at the base of the aneurysm to the mam 
arteries below may not be abolished * 

Stratton relates a cue of aneurvsm of tbe abdomuiaj aorta treated m the manner 
described above * The const nctor wu appbeJ above tbe sac and gradu sUy tightened 
The pat ent did well for two days but then sensory and motor peralvas of the lower 
1 miM developed and death occuned 

The cause of death was the tohib tion of the funcuoDS of the abdominal viscera 
which resnlted from the ultimate complete closure of the aorta above the cceliac aus 
Ihe HO was dlfed with stntided clot there was no lejtur or necrcrsis of the aorta 

This method is ccrtamly worthy of further trml 

(B) Aneurysm of the Qiac Artenes Prosunal ligature is the be&t 
treitment for these and the transpentoneal is. tbe safest route to adopt 
for this greatlv reduces the risk of lojunng the sac and aho allows a 
thorough exammation of the vessels above the aneurysm Tbe bgatiire 
can than be applied at any spot sclectevl and without clanger of mcliuUng 
important structures like the ureter 

This operation however should not be lightly undertaken without 
the adv antages of good assistance and modern conv eniences such as the 
Trendelenburg position and good intestinal retractors {see pp 866 and 
867 Makm s vnd Maynard s cases) 

(C) Aneurysm of the Hepatic Artery Kehr * records a successful case 
of ligature of tbe hepatic artery for an aneurysm of that arten which 
had simulated gall stones at first and later ruptured mto the cystic duct 
causmg hsematemesis 

Haussons in 1897 collected twenty two cases In only three of these 
was surgical treatment attempted and all the patients died 

Ligation or evcision may be tried in a similar case and also in the 
very rare ca'«cs of ancurv«m of the <;pleiuc and mesenteric arteries 

(D) Aneurysm of the Eenal Artery This has been discussed at 
p 545 

t If, d 190 XXXV -MI 

• VIoms ijprtl c t 

* Joum Amer 3t€d A$ioe 31ajvb 10 1906 
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prognosis of, 260 
rcIatiT© frequency of 257 
Abdominal anentyem, treatment 871 
aorta, aneuiyam of, 871 
emboLim and throcnhosis Of, aimu 
lating intestinal obstruetion. 367 
excision of growth of rectum 802, 804 
incision, cboica of. 2, 3 
closure of wound after, 6 
in Ccssarean section, 849 
in operation for gall stones, 4u3 
Abdominal operattons. after treaiment 
of,? 

vomplicatiOBi of, 12 
embolism, 14 
hematemess, 12 
intestinal obstruction, 13 
pentomti*, 13 

polmonacy complications 13 
thnmbons. 14 

section for ledncins strangulated hernia, 
34 

ligature of internal and external iliacs 
by, 865 

Abdonuno>siial excuion of rectum, 800 
AbdonunO'penoeal excision of lectum, 
TfW 

Abernethr. incision of. 859 
Abscess, amcebic, 440 

appendical, operation for, 401 
chronic, due to perforation of gaetnc 
ulcer, 119 

hepatic, operations for, 440 
ischio-rectal, 757 

locaLsed, avoidance by early operation in 
appendicitis, 388 
in appendicitis, 353 
question of removal of appendix in 
presence of, 403 

subacute, due to perforation of gastric 
ulcer, 119 

of kidneys indicating nephrostomy, 514 
prostatic, 695 
gubphienic, 87 

asL^phrsgmatic, opening of, 91 
Achalasia cardia, treatment of, 103 
Acnpsocinrs m treatment o! abdominal 
anenrysm. 871 

Addison’* anwmia, splenectomy, 429 


Adbesmoa, abdominal, 240 
intestinal, complicating hernia, 23 
of appendix, 257 

of ovanan cysts, treatment of, 814 
omental, 23, 814, 822 
of ntecine appendages, 814, 826 
pelvic, S14, 826 

Aftee*tteatmsnt in abdominal operations, 7 
dressing the wound, 12 
flatnlence, 12 
food in 11 

posture. 7 
purgatives, 12 
shock, 9 
thirst, 10 
unoe, 11 
vomiting 10 

Amcebic absceas of bver, operation for 
440 

Ampulla of Tatar, stone impacted in, 474 

Ampotatioh of poms 722 

Anamia. pernicious splenectomy for, 420 
splenic splenectomy for, 427 

Aossthelic m operations on the piosutc. 
673 

question of, in operations for uitestinsl 
obstruction, 333 

Anastomtinx and exclusion, latestmal, 369 
intestinal, ' aseptic, ' 293 

Fniicr and Dott a method, 301 
Scbcemaker s method, 293 
SetoD Pringle a method, 305 
of va# deferens, 733 

of Ureter, end to-side union, \ an Hook's 
method, 539 
lateral, 590 

AneuiTsm, abdominal, treatment of, 871 
ilio-femoral, ligature of external iliac for. 
855 

of abdominal aorta, 871 
of hepatic artery, 877 
of iliac artcne.i, 877 
of renal artery, 877 

nephrectomy for, 545 

Anorit, calculous, diagnosis of. 533 
operation for, 534 
time for operation, 536 
treatment of. 532 

Aouc. artiEnal, dosore of, 375. 3S0 
intestinal anastomosis in, 372 
sbGvt-rireujtiag for, 381 
atiesia i^, 771 
fissure of, 763 
fiatulm of. 737 
imperforate, 771 
natural, leatoration of, 800 
operations on, 757 
mceref, 76S 

exciiion and suture of, 76S 
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Aorta, abdominal, aneurysm of, 868, 871 

introduction of wire in treatment of, 
871 

embolism and thrombosis of, simu- 
lating intestinal obstruction, 367 
ligature of, 868, 876 
behind peritoneum, 871 
indications for, 868 
temporary, 876 
through peritoneum, 870 
surgical anatomy of, 870 
Appendical abscess, operation for, 401 
incisions in, 401, 402 
colic, 383 

operation for, 392 

Appendioectomy, Battle’s incision for, 
408 

incisions in, 395 

Appendicitis, acute, operation for, 400 
symptoms and signs of, 387 
avoidance of cmpj’cma and other pul- 
monary complications by early 
operation, 388 

of intestinal eomplications by early 
operation, 388 

of localised abscess by early operation, 
388 

of risk of hernia in, by early operation, 
388 

of spreading peritonitis bj’ early 
operation. 387 
chronic, 383, 393 
simulating gastric ulcer, 394 
co-o.xisting with disease of gall-bladder, 
394 

early operation for, 384 
late and suppurative cases, 388 
signs and symptoms, 390 
mortality statistics. 384, 380 
operations for, 383 
early in attack-, 384 
for appendical colic, 392 
in late and supjmrativc cases, 388 
in quiescent period, 395 
after one attack, 390 
complications after, 408 
serious eomplications avoided by enrl 3 - 
operation, 387 
simple, 383 

simulating duodenal \dccr, 394 
simulating renal calculus, 520 
spreading peritonitis due to, operation 
for, 407 

when it is wise to operate, 38 1 
with a localised abscess, 383 
with spreading peritonitis. 383 
Appondicostomy, 285 

for chronic constipation, 288 
for coliti.s, 287 
for dysenterj', 287 
for ileo-c.-pcnl intus.susception, 288 
for intestinal ob.stniction. 288 
for volvulus of the c.-ucum, 288, 3(M 
indications for, 285 
operation of, 285 
Appendix dyspepsia, 393 

simulating gall-bladder disease, 391 
question of removal of, when there is a 
localised ab.=ccss, 403 
secondarj- removal of, 407 


Artery and Arteries — 
common iliac, ligature of, 860 
hepatic, aneurysm of, 877 
iliac, anourj'sm of, 877 
internal iliac, ligature of, 863 
of colon, 315 
renal, aneurj^sm of, 877 
nephrectomy for, 545 
uterine, ligature of, in subtotal hysterec- 
tomy, 833 

Aspiration and siphon drainage of tropical 
abscess of liver, 442 
of bladder, 597 

of tropical abscess of liver, technique of, 
440 

Atresia ani, 771 


Bands causing strangulation in intestinal 
obstruction, 342 

Banti’s disease, splenectomy for, 427 
Bassini’s method of closure of femoral canal 
in femoral hernia, 72 
operation for oblique inguinal hernia, 44 
Scudder’s modiOcation of, 45 
Battle’s incision for aijpendiccctomjq 408 
Beck’s operation for hypospadias, 711, 712 
Belt, colostomj’, 280 
Beyea’s method of gastropexy, 230, 232 
Bile-duct, common, operations on, 470 
stone in, rotation of duct in, 473 
stone impacted in first part of, opera- 
tion for, 470 

stone impacted in second part of, 
operation for, 474 

Bile-ducts, immediate restoration of, 479 
stone impacted in Ampulla of Vator, 
operation for, 474 
stones in, exploration for, 454, 456 
injuries of, 452 

operations on, drainage in, 471 
indications for, 452 
reconstruction of, 478 
iilnj-o’s method, 481 
secondary restoration of, 480 

anastomosis with aid of a rubber 
tube, 483 

stricture of, operation for, 476 
wounds of, indications for operation, 479 
sj-mptoms and signs, 479 
Biliary fistula), external or cutaneous, 401 
internal, 494 
treatment of, 491 

Bladder and rectum, anastomosis of, in 
ectopia vesica), 057 
aspiration of, 597 
carcinoma of, 004 
e.xcision of, 011, 012 
connective tis.suo tumouns of, 004 
construction of, in operations for ectopia 
vesica), 652 

disciises of, simulating renal calculus, 520 
diverticula of, 640 
excision of, 042, 643 
radical operations for, 643 
results of, 040 

suprapubic cxtrapcritoncal route, 
044 

suprapubic intrapcritoneal route, 
043 
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Bladder, diverticula of. aj-mptoma of. 640 
treatment of. 642 
palliative. 642 
cctopie, 64't 

operation for, 6.’)2 
epithelial tumours of, C(U 
fistula: of, 646 

growths of, lodications for operation 
607 

m women, removal of, 618 
operative treatment, (50S 
partial extraperitoneal resection for. 
611 

removal of, 604 
results of, 618 

suprapubic cystotomy for removal of 

transpcritoneal removal of, 613 
varieties of, 604 
hernia of, 43 

implantation of ureter into, Wilzel a 
metliod, 690 
operations on, S94 
papilloma of, 604 
removal of, 609 

retractors, Thomson Walker a, 609 
ruptnre of, 594 
causes of death after 596 
estrapcntoneal. lymptoma of 593 
intra^ntoneal, symptoms of 594 
operation for, 593 
saeculi of, removal of 643 
•emration of, in Werthcims operation 
613 

stnoe jn, ago in relation to oneratioo, 
623 

condition of bladder in, 623 
condition of kidneys in, 623 
condition of prostate in, 623 
condition of urethra in 621 
cmshuio of, 626 
in female, treatment of, 611 
operation for. choice of, 622 
nsk of reeurjence, 623 
suprapubic drainage of, permanent, 599 
temporary, 597 
operation of, 699 
puncture of. SOS 
trigone of, operations on, 640 
transplantation into peine colon, in 
ectopia resiciE, 657 
tuberculosis of, 638 

tumours of, practical pniits in diagnosis, 
605 

ulcer of, chronic or callous, 639 
treatment of, 640 
tuberculous, 638 

Blood and slime, with no fecal matter, 
evacuation of, ui intussusception. 353 
cysts of spleen, splenectomy for, 427 
supply of colon, 314 
of pelvic colon and rectum, 779 
vessels, renal, abnormal, obatruition of 
ureter by, 682 

Sean’s operation of implantation of ureter 
into bladder. 591 

Bovfs's method of end to-end onion of 
ureter, 590 

Bowel, transplantation of ureter into, in 
ectopia vesic®, 660 


Broad ligament, cyst of, 814, 816 

division and opening of, in Wiitheim s 
operition 842 

divtaon of, m subtotal hysterectomy, 
&3l 

BneknaH's operation for hypospadias, 713 
second stage of, 715 

Butoa’s thigh support for keeping patient 
in obliqtic or sitting up position 8 9 


Cmcostomy. 283 
indications for. 283 

in treatment of larcinoma of colon 512 
protimuiary to excision of rectum 781 
lechoique of, 284 
vahuMt. 364 
Cseenm. anatomy of, 311 
and ascending colon, excision of. mill 
corresponding lymphatii. end 321 
eveision of, 321 
imgstiOD 285 
volvulus of, 361 
appendieostomy for, 288, 3&1 
Uatigh s operation for raisins and fixing 
255. 230 

CmsatesQ section 848 

abdonunal incision m 849 
extraction of child in 849 
followed b> hysterectomy, 851 
stenlivation of patient is 850 
time of operating, MS 
utenne lociuon in. 849 
sutures m 650 

Calculi, intestisal, csiising obstruttion, 3bS 
operation for, 366 
pancreatic 503 
proatatic, 696 

lemovat of from urethra, 710 
Calcnloos anuria treatment of, 632 
pyelitis Of pyo nephrosis lodicafmg 
nepbreetomy. 539 

Calculns. bibaiy, impacted, 454, 470, 474 
pancivatic, SOo 

renal, conditions simulating, 617, 519 
urelcTsl, 571 

vesical, age in relation to, 621 
condition of bladder in. 621 
of ki^cys in 623 
of prostate tn, 623 
of luethra in, 623 
in female bladder, 631 
operauons for, 622 
nsk of recurrence, 623 
size, kind and number of, 622 
CaotweB’s operation for epispadias, 717, 718 
Cancer Carcinoma 
Cuhohe auid, injection of, m bsmorrhoids, 
760 

in hydrocele, 729 

Complications following, 729 
Carcinoma of bladder 604 
of body of uterus, Wertheim’s operation 
f«. 847 
of cerviic, 838 

abdonunal hjsterectomy for, S40 
of ndoii, 296 
cedectomy for, 310 

simolated by divertuulitia. 421 
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Carcinoma of liopatic flexure, excision for, 
323 

of intestine, influence of patluilogy on 
surgerj', 318 
resection in, 291, 310 
varieties of, 317 

of Iddney indicating uephrcotomy, 640 
of pancreas, 512 

of pelvic colon, excision for, 320 
of prostate, 091 
operations for, 092 
of rectum, 776 

of splenic flexure, excision for, 326 
of transverse colon, excision for, 325 
of uterus, 838 

Cardio-spasm, treatment of, 103 
Castration, 735. See also Orcludectomy. 
Catheter, self-retaining, for suprapubic 
drainage, 004 

Cautery excision of clironic gastric ulcer, 
129, 130 

Cervix uteri, carcinoma of, 838 

abdominal hysterectomy for, 840 
suitability of case for operation, 838 
Chest, hydatids or abscess of liver opening 
into, treatment of. 443 
Children, hernia in, 41 
Cholecystectomy, 460 
Kooher’s incision in, 456 
Cholecystgastrostomy, 489 
Cholecystostomy, 462 
Cholecystotomy, 466 
Choledochectomy, 487 
Choledochenterostomy, 478 
anastomosis with aid of rubber tube, 483 
Mayo’s method, 481 
prognosis of, 487 
Walton’s method, 483, 484 
Choledochostomy, 478 
Choledochotomy, 460, 470 
Cholelithiasis, 453 
Circumcision, 720 
indications for, 720 
operation of, 720 

Cirrhosis of liver, with ascites, surgical 
treatment of, 447 
Clamps, Lane’s, 152 

Cock’s operation of external urethrotomy, 
703 

Coffey’s method of gastropexy, 232, 234 
of valvular implantation of ureter into 
colon, 691 
Colectomy, 290, 310 

“ aseptic ” intestinal anastomosis with 
special reference to, 298 
complete, indications for, 331 
complete, 331 
operation of, 332 
for chronic intestinal stasis, 241 
indications for, 290 
Paul’s operation, 313, 318 
results of, 330 

Coley’s method of closure of femoral canal 
in radical cure of femoral hernia, 73 
Colic, appendical, 383 
operation for, 392 

renal, causes of, differential diagnosis, 
585 

due to obstruction of ureter caused by 
abnormal renal blood-vesselsj 684 


Colic, renal, history of, justifying nephro- 
lithotomy, 510 

spasmodic attacks of, in intu.ssu.sccption, 
353 

Colioo-vesical fistula, closure of, 422 
Colitis, nppondioostomy for, 287 
intestinal nnastorao.sis in, 373 
membranous and ulcerative, severe, indi- 
cations for colostomy. 272 
Collapse in acute intestinal obstruction, 333 
Colon, ascending, anatomy of, 313 

and emeum, excision of witli eoriv- 
sponding l 3 ’niphntic area, 321 
blood supply of, 314 
carcinoma of, 290 
colcctomj' for, 310 
colostomj' in, 312 
diagnosis of, 310 
indications for resection, 311 
medical treatment, 312 
Paul’s operation of resection in, 313, 
318 

resection of caacum and ascending colon 
with corresponding Ij-mphatic area, 
321 

resection with end-to-end union, 321 
short-circuit in, 313 
surgical treatment, c.-coostom}' in, 312 
descending, anatomy of. 313 
diverticulitis of, 414 
closure of colico-vesical fistula, 422 
colostomy for, 420 
excision in, 420 
inflammatorj- tj^pc, 410 
medical treatment of, 419 
obstructive type, 417 
radiological diagnosis of, 418 
resection in, 421 
results, 415 

short-circuiting in, 420 
surgical treatment of, choice of opera- 
tion, 419 

indications for, 419 
mortality of, 423 
symptoms and diagnosis, 416 
treatment of abscess and peritonitis, 
423 

vesico-colic fistula, 418 
iliac, anatomy of, 313 
irremovable growths of, intestinal anas- 
tomosis in, 373 
lympliatic drainage of, 315 
malignant disease of, indications for 
colostom}% 272 
pelvic, anatomy of, 313 
excision of, 437 
resection of, 290 

absence of mesocolon complicating, 
314 

Fraser and Dott’s method, 301 
transverse, anatomy of, 313 
excision of, 325 

valvular implantation of ureter into, 
Coffey’s method, 591 
Colopexy in prolapse of rectum, 771 
Colo-reotostomy, 341 
Colostomy, 269 
appliances, 280 
belt, 280 

in carcinoma of colon, 312 
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Colostomy, iliac, 273 i 

in diserticuhtis of colon 42iJ I 

indications (or. itl'l 

ingniiial, comnliintions and difhcultica 

in 211 

Madelung s modification of. 27ft I 

method of creating an cflicient epur 

276 I 

I’aul 8 method 277 i 

lechmiine of 273 ( 

tlirough outer third of left tcetuR, j 

M here complete obstruction is present 


left inguinal, 273 

mortality and causes of death >n 2S3 
Paul s gla«^ tabes used m. 27!> 
ptehmmatj to eteision of rectum 781 
right iliac, 2S2 
transverse. 232 
Colotomy, 261 

Colt'* apparatus for winng Bnear>«me>. 


CormeU’s method of intestinal auture. 2n9 
suture, 247 

ConstisatioD chrome, 227, 237 
appcsdicostom3f for. 233 
colectomy for, 241 
division of adhesion* m, 2(0 
indication* for operation, 237, 230 
short ciKUiting 0(a rations in. 240 
treatment of, 233 
in intestinal oUtniction, 18, 333 

Cooper's inctaon for ligature of external 
iliac artery, 837 

Corrocre poisoning, stenosis of p/lonis or 
pylonc segment of stomach due to 
gastro-jejnnoatomy for, IM 

Coshlag's continuous ««rons mattress 
suture, 248, 243 

Cnihinr and Curtis, purm string method of 
closure of femoral canal in radical cure of 
femoral henua, 73 

Cyst and Cysts, 

and pseudo^yits of pancreas. 607 
intraligamentous, 816 
of broud ligamint, 814, 8(6 
of liTiT, hydatid, 437 
of ovary, emptying of, 813 
Kmoval of, 313 
rupture of, 817 

<5/ piMwani ^7 

of spleen, splenectomy for. 427 

Cystectomy, bl3 

by combined suprapubic and penneal 
method, 621 
tenuich’s method, C2<J 
indications for, 619 
prehminaty ureterostomy and, 619 
results of, 621 
suprapubic, 620 

Cystic disease of kidney, iicpluectomy for, 
344 

Cystitis, tuberculous, 633 
operation for, 639 

Cystoscopic examination in diagnosis of 
growths of bladder, 607 

Cystoscopy jn differential diagnosis of affec- 
tions of kidney, 518 
in diagnosis of diseases of kidney, 614 


Cyatostomy preliminary to suprapubic 
prostatectomy, 673 
suprapubic, 6(K) 

for removal of grow th of bladder, 603 
opention of. 601 


Davia* rubber bag m penneal prostatec 
tomt bd!) 690 

Davis’s transvcrie intisioii in operatiim foi 
appendical abscess. 401 
Decapsulation, renal in treatment of 
nephritis. 568 

Dermoid ejots of spleen splenectomy for 
427 

Diaphragm, development of dingram illui 
tnCiug 348 

irounds and injurtc's of 2lit) 
operation for, 2bl 
symptoms of 261 
Diapbragmstic hernia. 347 
Dtarrhma foJJoiring gaetro-je/unostomy, 
173 

Diet before operations, 1 2 
after abdoounaf operations, II 
Oietl’s rnsea, cauaatiOD of. 5U 
indicating nephropexy, 609 
Diveitieuliti* of colon, 414 

closure of eolieo vesical fistu'a, 

422 

c-olostomy ID, 426 
exei<icin in, 42t) 
lollammatory type. 410 
mcdieni trestment of 4lh 
obstructive type. 417 
radiolt^ea! diacnosi* in 418 
resection ID 421 
resu'rs of. 4)5 
short cimuting in 420 
sutgieal treatment of, choice of opera 
tion, 419 

ludieations for, 419 
monaht), 423 

^mptoms and diagnosis, 416 
treatment of abscess and pentomtis, 

423 

vesico-colic fistula, 416 
Diverticnlnm. Meckel s, inflammation snd 
perforation of 40t 
of bladder, 640 

of BiJ, £4,3 

radKal operations for, 643 
mutts of. 646 

suprapubic extrapentonea) route, 
b44 

lotraperitoneal route, 643 
symptoms of, 640 
treatment of, 642 
pallistive, 642 
of meter. 644 

Dobson’s operation for excision of escum 
and ascending colon, 322 
Drainage after operations for perforated 
^tne ulcer, 117 
<ai utenne appendages, 823 
ovanotomy, 815 
ID pentomtis, 64, 65 
lymidiabe, of colon, 31S 
temporary, enterostomy for, 2t»3 
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Duodenal ileus, 200 

obstruction, irremovable, gastro-jejun- 
ostomj' for, 150 

ulcer, appendicitis simulating, 394 
chronic, gastro-jejunostomy for, 141 
hsemorrhage from, 144 
operation for, 147 
chronic, operations for, 141 
operations for, mortality and ultimate 
results, 178 
perforation of, 119 
operation for, 121 
prognosis of, 121 

question of immediate gastro-enter- 
ostomy in, 117 
symptoms and signs, 120 
ulceration, gastro-jejunostomy for, 148 
Duodeno-choledoohotomy, 474 
Duodeno-jejunostomy, 200 
Duodenum, dilatation of, 200 
malignant disease of, gastro-jejunostomy 
for, 150 

stenosis of, with hour-glass contraction of 
stomach, treatment of, 186 
wounds of, 259 

Duret’s method of gastropexy, 229 
Dysentery, appendicostomy for, 287 
Dysmenorrhcna, oophorectomy for, 820 
Dyspepsia, appendix, 394 


Ectopia vesicEe, 649 

anastomosis of bladder and rectum in, 
657 

Maydl’s operation for, 657 
lloynihan’s operation for, 661 
operations for, 652 
Sonnenburg’s operation for, 657 
transplantation of ureter into bowel in, 
660 

Trendelenburg’s operation for, 655 
Wood’s operation for, 652 
Ectopic gestation, 851 

after rupture of sac, 853 

at time of rupture, 851 

cases in which tube is unruptured, 851 

operation for, 852 

Edebohl’s operation of nephropexy, 563 
Egyptian splenomegaly, splenectomy for, 
428 

Elephantiasis, ligature of external iliac for, 
856 

Embolism and thrombosis of mesenteric 
vessels simulating intestinal obstruc- 
tion, 367 

complicating abdominal operations, 14 
Emetine in treatment of tropical abscess of 
liver, 440 

Emphysema in rupture of intestine, 253 
Empyema and other pulmonary complica- 
tions, avoidance of, by early operation 
in appendicitis, 388 
cause of death after nephrectomy, 550 
Endothelioma of spleen, splenectomy for, 
430 

Enemata, large, value of, in diagnosis of 
intestinal obstruction, 335 
Enterectomy, 290 

end-to-end or axial union, 294 
indications for, 290 


Enterectomy, resection with end-to-end 
union, 292 
technique of, 291 
with end-to-end union, 305 
technique of, 306 
with side-to-side union, 308 
Entero-anastomosis, gastro-jejunostomy 
with, 167 

in irreducible intussusception, 357 
in strangulated femoral hernia, 26 
Enteroplasty, 381 

Enterroraphy, circular, advantages and dis- 
advantages, 296 
Enterostomy, 264 
for feeding purposes, 264 
for temporary drainage, 268 
in intestinal obstruction, 340 
in strangulated femoral hernia, 25 
valvular, without resection, in irreducible 
intussusception, 358 
Enterotomy, 264 
for emptying fluid contents, 264 
for removal of a foreign body, 264 
Enucleation of prostate, 671 
of uterine appendages, 822 
Epididymectomy, 743 
indications for, 743 
operation of, 743 
Epididymovasostomy, 733 
Epjplopexy, 447 
indications for, 448 
results of, 449 
technique of, 448 
Epispadias, 717 

Cantwell’s operation for, 717, 718 
ineontinenee of urine associated with, 718 
Epithelioma of penis, indication for ampu- 
tation, 722 
vesical, 617 

Excision of emeum, 324 
of chronic gastric ulcer, 129. 134 
of hjemorrhoids, 763 
of hepatic flexure, 323 
of rectum, 774 


Faecal fistula, closiue of, 375 

by complete resection, 379 
extra -peritoneal operation, 377 
intia -peritoneal, without axial resec- 
tion. 378 

intestinal anastomosis in, 373 
operations for, 376 
resection for, 291 

Fallopian tubes, coi:iservative surgery of, 
823 

distended, removal of, 823 
removal of, indications for, 818 
methods, 821 
ivith ovaries, 821 

Feeding purposes, enterostomy for, 264 
gastrostomy for, 104 

Femoral hernia, radical cure of, 70 
strangulated, 18 

Fenger’s operation for stricture of ureter, 
580, 581 

Fenwick’s method of cystectomy, 620 

Fibroids, subtotal hysterectomy for, 830 
difficulties met with in, 834 
total hysterectomy for, 838 
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FUigtM, H-jre, ilcGaria's, 81 



/or hoiir-gJiM rontmotion, IS5, ISfi 
for hypcrtrophw pylono gtenosui, 190 
Fmsn of nnu^. T0.S 
FutsU ami Fislalee, 
liilury, rilomnl or culnncous, 491 
Intpnwl. 491 
ffrafraoftt of, 491 
colieo-Vrfiwkl. closure of, 4iJ 
f4>c?il, flo6urc of, 375 

fej* coraplcto fMorlJon, 370 
extra peritoneal operation, 377 
intro pentoncal, without axial reecc 
lion, 378 

inteetinal annatomoeia in, 371 
Operations lor, .170 
ixwtion for, .*')1 
i;aatro.je]UDO colie, 170 
of anils, 757 

exriuon anH iminnljatc onion of ICO 

horvahoc, 753 

multiple, 753 

Dpirstjon for, 753 

aitustion of o(>rmnga, 753 

rarfctiM of, 757 

with tulieKuloaia 758 

(lueation of operating in, 753 
sesieal, (UO 
operation for, W7 
auprapuhie, R|6 

veneo.col>e, in liircrticulitia of colon, 413 
SMicrKinteatioal, 619 
vraico^vaginal. (V47 
operation for, rt47— 4K9 
Ilatoltaea after abdominal operations, )i 
Food. SrouafrrDiet 
Forerpi, clamp, use of, tn pnalro-jejuno* 
tomy, 112 

Torai^n budiCM impacted in lower part of 
maophagus, gaitrotorny fur rrmoral 
ol. 99 

inrndo bowel eausing intealinal oMme 
tion, 330 

in stomaeh, gaatrotomy for removal of. 
OT 

Frank’s method of gaatfostomy, 1C19, 100 
Fraser and I>ott, method of resection of 
colon, 301 

Frejet’s auprnpubic drainage tube, 070 


OaU'bladder, anatomical points, 451 

diBcaeo of, appendix dyipcpais aimutat 
mg, 394 

CO existing with appendicitis, 391 
limited to, choice of opcroiion for, 419 
not ilmiteil to, choice ol operation for, 
401 

Injunea of, 45J 
operations on, 431 
indicationa for, 412 
stone in, exploration for, 453, 430 
Oallitoses causing intcstinsl obetructioii, 
365 

causing intestinal obstruction, operatum 
for, 300 

causing inteetioal obstruction, prognow*, 
367 


OalWone*. eiplorotion for, <53. 456 
imnaeted in first part o( tomraon bil<N 
auct, op'rolioii for, 470 
in raimition diict. aymptoras of. 454 
m evstic duct, Bymjitoma of, 45 1 
in gall 14adder, aj raptoms of, 453 
operations fur, 45,? 
indications 4St 
prefiaration of p.stii.nt, 455 
rrsmtsof, 477 

retained in gall bladder simulating renal 
ealiulus, S’O 

Qaagreas foll/iiiiag ligatura of external 
iliae, SCO 

of bowel, resection in 200 
of an tntavnK'Cpiion, 357 

Qastreetamr, jKirtial 203 

rontrn imlualionalo, climtal signs, 203 
{oanii upon exploration. JilS 
for malignant disease, 203 
illustrative caiua. 217 
indirations/or, 203 
inehronu gastric ulier, 130 141 
mortalitv of, 2i'tl 
operation in two stages, 211 
te<hni|ue nf, 212 
entaf. its 

Oastrlcand duodena] ulcer simtilating renal 
raUulus. 520 

ol«f acute, hxmotrliage from, treat 
ment of. 145 
ehronii. 125 

appinitii iCis simulating 37( 
cautery excision of 129, 139 
choice of operation for 127 
cxciswfl and gasfro.cntcrwifomy for, 

^a»iro.duoiknostomy or Fmiiej’i 
operslion for. )2J 
gnttro jejunoatomy for, 128 
hatmorrhago frnm, treatment of, 14o 
iejunostomy for. 139 
partial gastrectomy for, 139, 141 
signs of malignant disease in, I2<} 
simple excision of, 139, 134 
sleeve resection for, 129, 140 
statistics of, 125, 126 
X ray appearancea in, 127 
gnstro-jejunostomy for, 148 
banaorrlisge from. J44 
operation for, 147 

feour glass contraction of stomach duo 

to, 179 

operations for, mortality and ultimate 
leanits, ITS 

perforation of. 111 
acute. 111 

cbroQic abscess doe to, 1 19 
^agnosia of, 112 

into lesser soo of peritoneum, 1 IS 
mortality statistics, 113, 119 
operation for, 113 
eanws of failure, 1 18 
cleansing peritoneal sac after, 1 17 
closing tbs [lerforation, 114 
dcainage after, 1J7 
excision of the ulcer, 115 
finding the perforation, 1 13 
ptimaiy gastto je;unoatomy, 115 
pyloroplasty, 117 
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Gastric ulcer, perforation of, question of 
immediate gastro-entorostomy in, 
117 

subacute localised abscess due to, 
119 

washing out of stomach before 
operation, 117 

Gastro-dnodenostomy, 185, 186 
for chronie gastric ulcer, 129 
for hypertrophic pyloric stenosis, 198 
Gastro-enterostomy and excision in chronic 
gastric ulcer, 129 

immediate, for ruptured gastric and duo- 
denal ulcers, statistics of, 117 
for hour-glass contraction of stomach 
without pyloric stenosis, 182 
Gastro-iejunal ulcer, perforation of, 
121 

operation for, 122 
radical operation for, 173 
Gastro-jejuno-colic fistula, 176 
Gastro-jejunostomy, 148 
anterior operation, 123, 154, 164 
choice of operation, 153 
complications and sequelse of, 167 
diagrammatic representation of, 163 
diarrhea following, 178 
double anterior, 187 
posterior, 187 

for chronic duodenal ulcer, 141 
for chronic gastric ulcer, 128 
gastro- jejunal ulcer following, 172 
general considerations, 161 
hajmorrhage following, 168 
indications for, 148 
intestinal obstruction after, 164, 172 
jejunal ulcer following, 172 
posterior, 155 

without a jejunal loop, 155 
Mayo’s method, 163 

primary, for perforated gastric ulcer, 
115 

regurgitant vomiting after, 154, 170 
Roux’s Y method of, 168 
size of incision in, 161 
sutures in, 152 
use of packs in, 153 
with entero-anastomosis, 167 
Gastropexy, 227 
Beyea’s method of, 230, 232 
Coffey’s operation, 232, 234 
Duret’s operation, 229 
results of, analysis of 256 cases, 231 
Rosving’s operation, 230 
Gastro-plasty and Binney’s operation for 
hour-glass contraction and pyloric 
obstruction, 185, 186 
for hour-glass contraction of stomach 
without pyloric stenosis, 184 
Gastrostaxis, 145 
Gastrostomy, 104 

Abbe’s modification of Kader’s operation, 
105, 106 

causes of death after, 110 
Frank’s method of, 108, 109 
indications for, 104 

operation of, for dilating strictures of 
msophagus from below, 101 
Witzel’s method of, 107, 108 
jejunostomy after, 265, 266 


Gastrotomy, indications for, 99 

operation of, for dilating strictures of 
(Esophagus from below, 100 
for removal of foreign bodies from 
stomach, 99 

for removal of foreign bodies impacted 
in lower part of oesophagus, 99 
Gaucher’s disease, splenectomy in, 430 
Gestation. See Pregnancy. 

Glands, removal of, and suturing of peri- 
toneum, in Wertheim’s operation, 846 
Glenard’s disease, 227 
Gridiron incision for exposing iliac vessels, 
857 

in appendiccctomy, 400 
Gnbernacnlum and fascial bands, division 
of, in orchidopexy, 751 
Gunshot and other wounds of abdomen, 256 

Heematemesis complicating abdominal 
operations, 12 
in rupture of intestine, 253 
Hsematocele, old, indicating orchidectomy, 
737 

Hsematnria, continued, indicating nephro- 
lithotomy, 515 

of renal calculus, character of, 515 
Hmmolytic jaundice, splenectomy for, 428 
Htemorrhage after operations for haemor- 
rhoids, 767 

complicating gastro-jejunostomy, 168 
from duodenal ulcer, 144 
operation for, 147 
from gastric ulcer, 144 
operation for, 147 

in diagnosis of growths of bladder, 605 
in operations for excision of rectum, 806 
internal, signs of, in rupture of intestine, 
253 

secondary, in ligature of external iliac, 
860 

severe, in ovariotomy, 817 
Hremorrhoids, 760 
clamp and cautery operation, 762 
excision and suture, operation for, 763 
indications for removal, 760 
injection of carbolic acid for, 760 
ligature of, 701 
operations for, 760 
causes of failure and trouble after, 767 
Sir Robert Jones’ operation, 763 
Thelwall Thomas’s operation, 764 
Whitehead’s operation for, 764 
Hsemostasis, wounds of intestine and, 245 
Hagner’s operation of epididymovasos- 
tomy, 733 

Halstead’s interrupted mattress sutures, 
248, 249 

operation for oblique inguinal hernia, 
51—55. 

Halstead and Bloodgood’s operation for 
oblique inguinal hernia, 56 
Harrison’s operation for nephritis, 567 
indications for, 567 

Heart and breath sounds, transmission of, 
in rupture of intestine, 253 
Hepatic abscess, operations for, 440 
artery, aneurysm of, 877 
flexure, anatomy of, 313 
excision of, 323 
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Hepatopexr, 230 
Eer&ia. control by tnsss, 39 
diaphragmatic, 347 
atiology of, 347 
diagnosis of, 349 
operation for, 350 
signs and symptoms of, 349 
X ray appearances in, 350 
femoral, radical cure of, 70 

Bassuu s method of closure cJ 
femoral canal, 72 
closure of femoral canal, 72 
Coley's method of elosuro ©f 
dfotonif cstrsf, 

different methods of treatmv 
the sac. 71 
incision in, 71 

LocLaxiod's method of clo^ura 
of femoral canal, 72 
Lotheimen's operation, 74, 75 
ttrangolated, complications of, 23 
adhesions of bovel to sac or OQien 

tnm, 23 

lightly conatneted or gangretjous 
intestine, 23 
voonda of intestine, 2d 
’(round of obturator artery. 26 
opening sao in, 20 
opmticm for, 18 

recogniatng sao in difficult cases 
20 

reduction of intestine in, 21 
«(« of incision in. 10 
in appendicitis, avoidance of risk of b> 
early operation, 338 
JO children, 41 

ingninal, direct, operations for, 69 
oblujne, Baasiot s operation for, 4t 
choice of operation, 44 
Halstead's operation for, 51 — S3 
Halstead and Bloodgood s operation, 
60 

Kochet s operations for, 46 — 01 
operation of lateral transpoeiticm, 
43 

of transposition by inragioa 
tion. 43 

operations for, 42 
simple retuoral of sac m, 55— Ngg 
strangnlated, 27 
ai<£ m difficult cases of, 23 
rednetjon en snnsae and allied cotidi 
tiona, 30 

retained testis simulating, 31 
Bite of fnciaion in, 2S 
varieties of, 29 
irreducible, operation and, 41 
knife, 21 

obturator, strangulated, 33 
of bladder, 43 
of ovary, 43 
radical euro of, 30 

indications for, 41 
mortality from, 36 
BUturas lor, 40 

valne of term, and permanency of 
enra ^ter operation, 36 
vanctles and recurrences, 38 
veanng of trass after, 39 
rronnd healing alter, 41 


Hernia, retro-pentoneal, causing intestinal 
obstruction, 345 
disgnMis of, 340 
rraults of operation, 347 
trratiaent 346 

strangnlated. advisability of reduction by 
abdominal section, 34 
chief indications for operation, 16, 17 
gaog^ne of bowel in, resection in, S90 
general indicsLionsior operatjon, IS 
intestinal obstruction in, 18 
local uidmations for operation, 10 
operations for, 16 
symptoms, fS 
traumatic 347 
umbilical, radical cure of, 70 

by lateral overlapping method, 77 
by simple suCare of separata 
layers, 77 

implantation of silver wire nettmg 
or fibgrec, SO 

Kelly a modification of Slayo's 
operationfor, 80 
Mayo « operation for, 77 
operations for, 77 
stran^afed. 31 
forms of. 31 
operation for 31 

ventral, following ligature of external 
iliac, 860 
radical cure of, 82 
Berms with nnusnal contenU, 43 
Beriual sac. separation and removal of, in 
orchidopeST 749 

Beralotomy, bsmorrhage after, arrest of, 
27 

mortahty froro, 36 

pcisistcnce of symptoms after, causes of, 
35 

Honesboe fistula of anus, 753 
Bou'gtoM contraction of stomach, 17Q 
malignant, 187 

radioscopio appearances after bis 
mntb meal, IDO 
results of operation, 187 
without pylorio stenosis, treatment 
of. 182 

Brdatid cyst of spleen, splenectomy for, 
427 

disease of bdney, nephrectomy for, 643 
of liver, excision of whole cyst, 437 
enacleotion of endociyst witb occlu 
Mon of cavity of ectocyst, 437 
incision, enucleation of endocyst and 
drainage, 437 
Operations for, 436 
in two stages, 437 
thoracic route, 439 
results of operations. 440 
Hydrocela, radical cure of, 727 

evemoo of tuzuca vaginalis. 729 
injection of carbobo acid, 729 
partial oxcisiODOl, 727 
of Canal of Hack, 723 
EyperDSplizoma indicating nephrectomy, 
540 

Eydronephrosis, aberrant renal vessels as 
cause of, 632 

indicating nephrectomy, 639 
indicating nephrostomy, 615 
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Hypospadias, 710 
Beck’s operation for, 711, 712 
best time for operation in, 711 
Bucknall’s operation for, 713, 714, 715 
Mayo’s operation for, 712 
Van Hook’s operation for, 712 
varieties of, 710 

Hysterectomy, abdominal, for carcinoma of 
cervix, 840 

Cffisarean section following, 851 
subtotal, 830 

division of broad ligaments in, 831 
for fibroids, 830 

difficulties met with in, 834 
formation of anterior flap, 833 
Kelly’s method of, 835 
ligature of uterine artery, 833 
total, for fibroids, 838 


Heo-ccecal intussusception, appendicostomy 
for, 288 

Ileo-rectostomy, 341 
Ileum, volvulus of, 363 
Iliac arteries, aneurysm of, 877 

common, collateral circulation of, 863 
ligature of, 860 
indications for, 861 
surgical anatomy of, 862 
external, collateral circulation of, 856 
ligature of, 865 

causes of failure and death, 860 ' 
difficulties and possible mistakes, 
859 

surgical anatomy of, 856 
internal and external, ligature of, by 
abdominal section, 865 
internal, collateral circulation of, 864 
ligature of, 863 
indications for, 863 
surgical anatomy of, 864 
tied intraperitoneally, 865 
Iliac colon, anatomy of, 313 
colostomy, 273 
right, 282 

llio-femoral aneurysm, ligature of external 
iliac for, 855 
Imperforate anus, 771 
Incision, abdominal, choice of, 2, 3 
in Cssarean section, 849 
in operations for gallstones, 455 
site of, 3 
size of, 4 

Battle’s, for appendicectomy, 408 
in appendical abscess, 401, 402 
in appendicectomy, 395 
in operation for wounds and injuries of 
diaphragm, 261 
muscle-splitting, 859 
of Sir Astley Cooper, 857 
site of, in strangulated femoral hernia, 19 
inguinal hernia, 28 
uterine, in Caesarean section, 849 
Inguinal canal, dissection of, 37 
colostomy, left, 273 
hernia, oblique, operations for, 42 
strangulated, 27 

Insomnia in acute intestinal obstruction, 
333 


Intestinal anastomosis and exclusion, 369 
bilateral exclusion, 374 
lateral anastomosis, indications for, 
369 

operation, 371 
unilateral exclusion, 371 
indications for, 372 

complications in appendicitis, avoidance 
by early operation, 388 
obstruction, acute, 333 
anajsthctio in operations for, 338 
apertures and slits causing, 345 
appendicostomy for, 288 
bands causing strangulation, 342 
causes of, diseases of wall of bowel, 336 
foreign bodies inside bowel, 336 
pressure on the bowel, 335 
complicating abdominal operations, 13 
diagnosis of, from other discnscs, 334 
embolism and thrombosis of mesenteric 
vessels or of abdominal aorta simu- 
lating, 367 

cmpt3dng a distended coil in, 340 
enterostomy in, 341 
extent of interference indicated, 337 
following gastro-jejunostomy, 164, 172 
gallstones, calculi, etc., causing, 365 
indications for anastomosis and exclu- 
sion, 369 

intussusception, 353 
in strangulated hernia, 18 
Kummell’s method in, 340 
Meckel’s diverticulum causing, 343 
mortality statistics, 337 
operation for, in early cases, 339 
late cases, 342 

preparation for operation, 338 
question of operation, 336 
retro-peritoneal hernia causing, 345 
short circuiting in, 340, 342 
strangulation by bands, 342 
symptoms and signs, 18, 333 
varieties of, diagnosis of, 335 
volvulus, 360 
stasis, chronic, 237 
colectomy for, 241 
division of adhesions in, 240 
indications for operation, 237 
short-circuiting operations, 240 
treatment of, 238 
Lane’s theory of, 237, 240 
surgery, 243 

identification and localisation, 243 
large intestine, 244 
small intestine, 243 
wall, longitudinal section of, 246 
Intestine and Intestines — 

adhesion of, to sac or omentum, compli- 
cating strangulated femoral hernia, 23 
anastomosis of, “ aseptic,” 298 
methods, 292, 294, 297, 305, 308 
Seton Pringle’s method, 305 
carcinoma of, influence of pathology on 
surgery, 318 
Varieties of, 317 

chronic inflammatory affections of, re- 
section for, 291 
contusions of, 262 

gangrenous, anastomosis operations for, 
370 
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IntetUsa antf Xatestlnes — con/inufff. 
gangrenous, treatment by iRTeraion, 291 
gangrene of, rrsfction jo. 290, J93 
large, aontomieal and pathological points, 
244.313 
ironeds of, 253 

redaction of, in etrangutated femoral 
henna, 21 

rapture causo of, 3oi 
diagnosis of, 233 
nature of damage. 232 
operation for, 2M 


aubcutancous, 232 
symptoms and signa, 233 
•mall, anatom) of, 243 
end to-end or axial onion. 294 
malignant disease of, reseetion in, 291. 

310 

resection of, methods of, 290, 292 
lesection with end to^nd union of, 292 
Tolrulus of. 363 
wounds of, 35S 

stricture of, enteroplasty for, 332 
tightly constneted or gangrenous, com 
plKstiog straflguiated femorsl hemis 


woonds of, button hole suture, 230 
compticaUng strangulated fenoral 
hetniA, 2b 

continuous matlress or piercing Con 
nell suture, 230 

Cushing's continuous suture tor, 24$ 
hsfflosuau and, 24S 
Halstead a tulun for, 24$, 249 
Lembert’s suture for. 246 
methods of suture, 343, 240 
needles, lor, 246 
pietnng sutures, 249 
purse stnog suture for, 249 
serous or sero muscular sutures (or, 24$ 
IntraUgssestous cysts, 810 
IntussuKcptiou. 333 
^sgnosis of, 333 
gsngninous, 337 

Jesaett's method of excision of, 33$ 
ileo-oecal, sppendicostomy for, 2SS 
irredocibie, 337 
entero^nastomoaisin, 357 
resection in, 357 

Tslvnlsr enterostomy without resec 
tion in, 3^ 
mortality of, 3o9 
operation for, 355 
reduction of, 355 
treatment of, 354 

Irrlsation in wounds of abdomen, 259 
Iriiss’c suprapubic drainage apparatus 
679 

ttchio>rectat abscess, 757 


/saadice. Iweaoiylic, splenectomy !ot, 45B 
in gallstones, significance of, 434 
ysiunal ulcer following gastro jejunostomy. 


perforation of, 121 
operation for, 122 
radical operstiOQ /or, 173 


Jeivsostomy after Witzel s method of gas 
trastomy, 263, 266 
for ebro&io gastric nicer, 130 
indications for, 265 

Jessett's method of excision of gsngrenous 
intussusception, 357, 358 


Kader's method of gastrostomy, Abbe’s 
modification of, 105, 106 
EcUy’s method ^ subtotal hysterectomy, 

modification of Kfayo’s operation for 
umtubcal iierma, $0 
Eey V diKctor in hcmia, 21 
Kidnera, abscess of, indicsting nephros 
tomy, 514 

aching simulating renal cafculns, 31$ 
affections of simulating renal calculus, 
617 

blood tesscls of, abnormal, obstruction 
of ureter by, 582 

condition of, in rtsicaj calculus, 623 
cystic disease of. nephrectomy for, 544 
decapsulation of, in treatment of nephri 
tia, 56$ 

diseases of. metlicd of inrestigstion, 614 
embryonic tumours of, indicstmg neph 
roctoay, 549 

syowthsof. Bimuiating renal rsiculus, 519 
hydatid disease of, nepbnictomy for, 543 
malignant diseasi of, indicating nephree 
tomy. 540 

movable, operstions for, 559 
operations on, 5)4 
Slone ifi. conditions simolatiDg, 617 
tubctcolosM of, differential diagnosis of, 
5)8 

nephrectomy lor. 537, 540 
simalatiog renst calcdus, 617 
wounds of. 259 
indicating neplirectomy, 543 
Eoeber’s incision m operations tor gall 
stoae^ 45$ 

operations for oblique inguinal herma, 
46—51 

Eoasoe(roff*s ncedies for liver suture, 434 
KumnsU’s method In intestinal obstruc 
Uon. 340 

Euter’a operation tor valvular obstruction 
of ureter, 677 


Laos's clamps. 162 
theory of intestinal stasis. 237, 240 
LestbeT'botUs stomach, total gastrectomy 
(or. 218 

Lee’s mesenteric stitch, 295 
I«mbm’s suture, 246 
Lsohsenua, myelogenous, splenectomy in, 
429 

Ugatnre of abdominal aorta, 66S, 876 
temporary, 876 
of common iliac artery, 860 
of external iliac, 855 
of internal and external iliacs by abdo 
minal secLon, 86o 
of internal iliac artery, 863 
of ovarian vessels, 8^ 
of ntenne vessels, 833, 836, 844 
of vessels, 855 
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liithiasis simiilating renal calculus, 617 
Litholapasy, 622 
after-treatment of, 630 
complications after, 631 
curved evacuating tube, 629 
detection and seizure of last fragment, 
628 

examination and preparation of patient, 
624 

for stone in bladder, 622 
in female bladder, 631, 632 
in adult males, 626 
in male children, 629 
instruments for, 624 
method of crushing stone, 626 
Milton’s evaouator, 628 
perineal, 630 
results of, 631 
time occupied in, 629 
Lithotomy, 622 
for stone in bladder, 622 
in female bladder, 632 
perineal, median, 636 

advantages and disadvantages, 636 
mortality of, 637 
operation, 637 
suprapubic, 633 

closing bladder wound after, 636 
indications for, 633 
mortality of, 636 
preparations for, 634 
sutures in, 636 
vaginal, 632 
Iiithotrite, Milton’s, 624 
Liver, abscess of, incision and drainage of, 
443 

amoebic, aspiration and siphon drain- 
age of, 442 
operation for, 440 
principles of treatment, 440 
technique of aspiration, 441 
cirrhosis of, with ascites, surgical treat- 
ment of, 447 

hydatids of, enucleation of endocyst with 
occlusion of cavity of ectooyst, 437 
excision of whole cyst, 437 
incision, enucleation of endocyst and 
drainage, 437 
operations for, 436 
in two stages, 437 
results of, 440 
thoracic route, 439 

or abscess of, opening into chest, treat- 
ment of, 443 

injuries to, indications for operation, 434 
operation for, 434 

malignant disease of, operation for, 444 
operation on, 434 

removal of portion of, for new groivths, 
444 

control of haemorrhage in, 444 
suture of, KousnetzofE’s needles for, 434 
wounds of, 259 

Lockhart-Mummery’s operation of perineal 
resection of rectum, 782 
after-treatment in, 786 
Lockwood’s method of closure of femoral 
canal in femoral hernia, 72 
Loreta’s operation for hypertrophic pvloric 
stenosis, 195 


Lotheissen’s operation for femoral henu'a, 
74, 76 

Lumbar pain, fixed and radiating, 616 
Lymphatic cysts of spleen, splenectomy for, 
427 

Lymphatics of colon, 316 


MoGavin’s wire filigree in operations for 
radical ciure of umbilical hernia, 80 
Madelung’s modification of inguinal colos- 
tomy, 278 

Malarial splenomegaly, splenectomy in, 430 
Malignant disease of bladder, partial extra- 
peritoneal resection for, 611 
of bowel, resection in, 291, 310 
of kidney, indicating nephrectomy, 640 
of prostate, primary, 691 
of rectum, indications for colostomy, 
269 

of testicle, 736 
Mattress sutures, 248 

Mannsell’s method of intestinal suture, 298 
Mannsell sutures, 247, 249 
Maydl’s operation in ectopia vcsicaj, 657 
Mayo’s method of posterior gastro-jejunos- 
tomy without a loop, 163 
of reconstruction of bile-ducts, 481 
operation for hypospadias, 712 
for umbilical hernia, 77 
Meckel’s diverticulum, acting as band and 
causing intestinal obstruction, 343 
inflammation and perforation of, 409 
Mesenteric vessels, embolism and throm- 
bosis of, simulating intestinal obstruc- 
tion, 367 

Mesentery, absence of, from rectum, 314 
wounds of, 269 
Mesocolon, absence of, 314 
Micturition, frequency of, in diagnosis of 
growths of bladder, 606 
justifying nephro-lithotomy, 617 
Miles, W- E., operation of abdomino-perineal 
excision of rectum, 790 
Milton’s evacuator, 628 
lithotrite, 024 

Morris’s combined method in nephrectomy, 
652 

Moynihan’s operation in ectopia vesicse, 
601 

Muscle slitting incision, 859 
Myelogenous leukmmia, splenectomy for, 
429 

Myomata. See Uterus. 

Myomectomy, 828 
abdominal, 829 


Needles for operations on intestines, 245 
for suture of liver, 434 
Nephrectomy, 646 

abdominal, advantages and disadvan- 
tages of, 655 

anterior extraperitoneal, 649 
causes of death after, 555 
choice of operation, 646 
during nephro-lithotomy, question of, 
530 

for tuberculosis of kidney, 549 
indications for, 637 
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RephrtetostT, IntncApsulu-, &40 
lumber, &46 
•dvsntagn of. 5&t 
Jlorris’* combined methcKl, 632 
mort&Iity itatintica, 63S 
p&rtial, 636 
rondU of, 66S 
tr&nspcHtonca!, 630 

Rtpbriils, JntentjujU •bniikin^. limuUting 
renal calculua, 6IQ 
llamaoD’a operation for, 507 
turgical treatment of. 607 
renal deeapaulation, 6CS 
Rephro-Utbotomy, 6!5 
alter treatment, 527 
cattaua of death after, 631 
conditions juitifyuig. 615 
difiicultlMin, 6-S 
operation of, 621 

qoeation ol nephreetoiny during, 636 
results of, 631 

tntore of renal wound after. 627 
Ktpbropexr, 669 
accidents daring, &G6 
caoiies of failnre, 639. 660 
Edebohl ■ operation, 563 
indications for, 560 
methods of, 661 
mortality of, 60S 
operation of. 663 
rmlta of. SCO 
Ksphroitonp, 514 
indications for. 514 
operation of, 616 
Raarosei, oOphorecloroy for, 836 
Rack, esaal of, hydrocele of, 733 


ObUnos ingalaal berua. bpenUona tor. 
43 

Obtoratoc artery, wound of, rotnpIicaUng 
StrsngutatM femoral bemla, Jd 
hernia, strangolatcd. 33 
(Esophsao-rartroitony, 103 
(Eiopbaaos, careinomatouB stnctuio of, 
gastrostomy for, 104 
foreign bodiea in, deterodnalion of file of, 
100 

tower part of, foreign bodies Impacted in. 
tot tcaMtato(,04 

gtneiurta of, dilation of, from below, 
gaatrotomy for, 100 
Omentnm, great, volvulus of, 364 
Oophoreetooir for oateomalacia, 831 
indications for, 818 

when appendagea are not inflamed or 
adherent, 821 
Orehideetomr. 735 
contra indications, 730 
operation of. 738 
prognosis of, 736 
closure of wounds in, 755 
indicstioiu for operation, 746 
rcsuluof 765 

Ofteomalscla, oopLorcelomy for, 821 
Otis’s urethrotome, 708 
Oysriotomy, 813, 813 
accidents dating 817 
drainage in. 815 


Oyariotoiay, emptying cyst in, 813 
general condiUon of patient for, 812 
incomptcto, 810 
treatment ofadbetuonsin, 8]4 
Otary urtd Orariei — 


conservative surgery of, 823 
cysts of, cncapsuleif. ovanotomy for, 816 
ovariotomy for, 813 
nipturo of, in ovanotomy, 817 
hernia td, 43 

indications for removal of, 618 
opemUona on. 812 
removal of, obirctions to, 820 
with fallopian tubes, 831 
tumours of. inflammatory chances in, 
812 

tumours of, mabgnant, 812 
operations on, 813 
niptnre of cyst, 812 
torsion of praide of, 812 
treatment of adhesions In ovariotomy, 
814 

treatment of prdieie in ovanotomy. 


Pain after abdominal oprratioos, II 
Pancreas, earoinoma of. 512 
rakull of, 505 

cysta and petudo,cyits of, 507 
claaaifiration of. 507 
diagnosis of, 507 
(natnent of, 60S 
by evaeosUon and drainage, 603 
byeslirpatios 510 
fat Bccrosu of, 500 
iajtinea to, 403 
mabgnant disease el, 512 
methods of approaching, 400 
new growths of. 512 
operations on. 405 
diSlcolfiet and daogera, 405 
prognosis of, 603 
twelling of, on palpation, 600 
wounds of, 250 
Fancrtatie calculi. 505 
Pancreatitis, chronic, 503 
gangrenous, acute, 400 
hemorrhagic, aeotc, 409 
subacute, ri02 
Panfreo-llthotomy, 605 
PapUlunis. malignant, of renal pelvis, in 
dirating nephrectomy, 840 
of bladder, 0(H 
removal of, 600 

FaralOo. lub-mucoos injection of, in pro* 
lapse of rectum, 770 

Farsostnnm and vagina, division of, in 
Wcrtbeim’B operation, 846 
Patient; preparation of. for abdominal 
operations, 1 
Paul’s glaaa tubes, 270 
method of inguinal colostomy, 277 
operation of resection in carcinoma of 
colon. 313, 318 
Pclvie colon, anatomy of, 313 
excision of, 326 

transplantation of tngone of bladder 
into. In ectopia veaicic, 657 



INDEX 


892 

Penis, amputation of, 722 
circular method, 723 
complications of, 726 
flap method, 723 
indications for, 722 
mortality, 726 
question of removing enlarged glands, 
726 

epithelioma, 722 
operations on, 698 

removal of, entire, nith its crura, 724, 
725 

Peptic ulcers, perforation of. 111 

Perineal prostatectomy, 683 
for malignant disease, 692 
resection of rectum, 782 

Perineum, rupture of, 808 

complete, operation for, 809 
partial, operation for, 808 

Peristalsis in acute intestinal obstruction, 
333 

Peritoneal wound, enlarging of, in 
abdominal incision, 3 

Peritoneum, cleansing of, in operation for 
peritonitis, 84 

division of, in abdominal incision, 3 
lesser sac of, perforation of gastric ulcer 
into, 116 
suture of, 4, 5, 6 

Peritonitis, causes of, classification of, 83 
complicating abdominal operation, 13 
difiuse, operation for, 83 
early, operation for, 87 
localised, operation for, 87 
operation in, cleansing peritoneum in, 84 
drainage in, 84 
paralytic distension, 87 
pneumococcal, operation for, 93 
prognosis of, 94 
treatment of, 93 

spreading, appendicitis with, 383 

avoidance by early operation in appen- 
dicitis, 387 

due to appendicitis, operation for, 407 
tuberculous, ascitic type, 96 
caseating and purulent type, 96 
fibrous type, 96 
indications for operation, 95 
operation for, 95, 97 
stage of disease, 96 
type of disease, 97 

Pernicious anaemia, splenectomy for, 429 
Perthes’ incision for operations in gall- 
bladder and bile-ducts, 467 
Pneumococcal peritonitis, operation for, 93 
Posture after abdominal operations, 7 
Purgatives after abdominal operations, 12 
Pregnancy, ectopic, 851 
See also under Ectopic. 

Pringle (Seton), method of intestinal anas- 
tomosis, 305 
Prolapse of rectum, 769 
of viscera, 227 

Proctopexy in prolapse of rectum, 770 
Prostate, carcinoma of, operations for, 692 
condition of, in vesical calculus, 623 
diseases of, operations for, 666 
enlargement of, anatomical and patholo- 
gical considerations, 666 
causes of death after operation, 691 


Prostrate, enlargement of, choice of opera- 
tion, 67 1 

indications for operation, 668 
enucleation of, 671 
total, 692 

forceps. Young’s, 676 
malignant disease of, primary, 691 
operations on, anresthetic in, 673 

Prostatectomy, perineal, for malignant dis- 
ease, 692 
operation of, 683 
Young’s retractors for, 684 
suprapubic, 672 
after-treatment of, 678 
causes of death in, 681 
for malignant disease, 692 
operation of, 673 
in two stages, 679 
results of, 681 

Prostatic abscess, 695 
operation for, 696 
treatment of, 695 
calculi, 696 

operation for, 690 

Pulmonary eomplications after abdominal 
• operations, 13 

Pulse in rupture of intestine, 253 

quickening, in acute intestinal obstruc- 
tion, 333 

Purse-string suture, 248, 249 

Pyelitis, calculous, indicating nephrectomy, 
539 

Pyelo-lithotomy, 515 
conditions justifying, 515 
operation of, 524 

Pyelo-nepbritis indicating nephrostomy, 
514 

Pyloric obstruction, irremovable, gastro- 
jejunostomy for, 150 

Pyloroplasty lor hypertrophic pyloric 
stenosis, 196 

primary, ift perforated gastric ulcer, 
117 

Pylorus, stenosis of, congenital and acquired, 
operations for, 192 

duo to corrosive poisoning, gastro- 
jejunostomy for, 150 
hypertrophic, Finney’s operation for, 
196 

gastro-duodenostomy for, 198 
indications for operation, 192 
Loreta’s operation for, 195 
prognosis of, 194 
pyloroplasty for, 196 
Rammstedt’s operation for, 192 
with hour-glass contraction of stomach, 
treatment of, 186 

Pyo-nephrosis indicating nephrectomy, 539 
indicating nephrostomy, 514 


Qn6nn-Tnttle’s operation of perineal ex- 
cision of rectum, 787 


Rammstedt’s operation for congenital 
hypertrophic pyloric stenosis, 192 
Rectal examination in diagnosis of groudhs 
of bladder, 606 
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Rectum, ubdommo attal excision, gOO 
abdommo-TCnneal excision of, 790 
anatoBij' oi, 314 

and bladder, anastomosis of, in ectopia 
vesica!, 657 

and peine colon, arterial blood supply of, 
779 

carcinoma of, 776 
excision of, 774 

abdommo anal, 800 
caoaes of deatb in, 806 
choice of operation, 778 
indications for, 776 
mortality of, 800 

preliminsiy colostomy or cxcoatomy 
before, 781 

growths of, abdominal excision of, 80-2. 
804 

local resection of, 782 
imperfectly developed, 771 
imperforate, 771, 774 
indieatioos forcofostomy, 272 
lymphatia drainage of, 775 
mabgoant disease of, indications for 
colostomy. 269 
growths of, 775 
operations on, 757 
penneal resection of, 783 
prolapse of, 769 
after treatceat, 771 
colopexy in, 771 
complete removal of, 760 
excinon of. T63 
mucous membrane, 769 
linear cautensation for, 769 
plastic operation to restore sphinclec 
am, 770 

c^ntions for, 769 
proctopexy 10 770 

sub-mucous iaiectioo'‘a( para&tn m, 
770 

restoration of natural function of 8no 
separation of, in Wertbeim a operation. 
845 

wounds of, 258 

Rectus sheath, closure of, oierlappmg 
method, 5 

Reoat artery, aneurysm of, 877 
nephtectomy for, 545 
colic, causes of, differentia] diagnosis, 
585 

pstn, antJst&st, ta dtsgmfsjs ol gfowlbs 
of bladder, 606 

RessctiDO, complete, closure of faecal gstnla 
by, 379 

in (hverticulitia of colon, 421 
in Irreducible intiiesusceplion, 3a7 
in strangulated femoral hernia, S3 
in volvulus, 365 
local, of growths of rectum, 782 
of Colon, Fraser and Oott s metboij, 301 
Raul's method, 313. 318 
Schoemaker’a method. 298, 299 
with end to end union 321 
Retractors, bladder, Tliomson Walters, 
600 

Bet(0*pentoneiI hernia causing intestinal 
obstruction, 345 

Rstro^peritossal aabphrenio abKCSs, po 
Rlflditr in rupture of intestine, 253 


Boget’s flexible tube and aspirator for 
dnining hepatic abscess, 441 
Rnsvuig’s Operation of gastropeiy, 239 
Ronx’i Y method of gastro jejunostomy. 

Rapture of bladder, 694 
Fallopian tube, 851 
of intestines. 252 
of penneum, 808 
of urethra, 698 


Sac, hernial, simple removal of m oblique 
utguinal hernia, 55—88 
Salpingitis, 818 
sutgical treatment of 826 
SalpiagOMxSpboreetomr, 810 
Salpmco-odpbonlu. 818 

Sarcoma of Jbdney; indicatingsephrectomy, 
S40 

Seboemahsr's method of aseptic ’ intes 
tinaf anattofflosif 298, 299 
Scrotum, operations on, 727 
Sendder’t modification of Rassmi's opera 
tiOD for obbque inguinal henna, 45, 46, 
47 

Seminaltract tuberculosis of, radical opera 
tion for. 744 

Senn’s operation of gsBtrottomy, 105 106 
Serous cysts cl spleen, splenectomy for, 
427 

Septicsmia after nephro Ltbotomy, 532 
Shock after abdominal operations, 9 
IQ rupture of mtastine 253 
in stcaninilatsd bemia, 18 
8hert>«iienittnc for artificial anus, 381 
IQ carcinoma of colon, 313 
in chrome constipation 240 
in diverticulitu of colon 430 
in intestinal obstruction 340, 344 
Sigaoid colon, rolnilus of 360 
Skiagraphs in differential diagnosis of affec 
tioiu of kidney, 518 

Slesrs resection for chronic gastric ulcer 
129. 140 

Sonnsnburg’f operation for ectopia vesicie, 
6o7 

Sptuncter am, plastic operation to restore, 
in prolapse of rectum, 770 
Spinal canes atmulating renal caknlus, 
520 

Sffhea, amcabto abaccos of, cared by sgptm- 
lion and emetine injections, 424 
cysts and abscesses of, splenotomy for, 

splenectomy for, 427 
endothelionia of, splenectomy for, 430 
loss of, consequences of, 424 
rupture ot, splenectomy of, 425 
tubciculosia of, splenectomy for, 429 
waodenng, fixation of 432 

with twisted pedicle, splcnectoiay for, 
427 

wounds of, 259 
Splenectomr, 424 
indications for, 425 
technique of, 430 

Splenic ansemia, splenectomy for, 427 
flexure, anatomy of, 313 
excialon of, 325 
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Splenomegaly, Egyptian, spleneotomy for, 
428 

malarial, splenectomy in, 430 
syphilitic, splenectomy for, 429 
Splenopexy, 432 
Splenotomy, 424 

Steinach’s operation of ligature of vas 
deferens, 735 

Sterilisation of patient in Csesarean section, 
850 

Stomach, arteries of, 210 
foreign bodies in, gastrotomy for re- 
moval of, 99 

hour-glass contraction of, 179 
diagnosis of, 180 
malignant, 187 

radiographic appearances after bis- 
muth meal, 190 
results of operation, 187 
treatment of, 181 
of hour-glass contraction with 
pyloric or duodenal stenosis, 
186 

of simple hour-glass contraction 
without pyloric stenosis, 182 
innocent tumours of, 223 

diagnosis and treatment, 226 
pathology of, 225 
statistics, 223 

symptoms and signs of, 225 
lymphatic drainage and blood-supply of, 
206, 207 

malignant disease of, 203 
choice of operation, 209 
clinical signs indicating inopera- 
bility, 205 
diagnosis of, 204 

exploration in, indications against 
resection, 205 

gastro-jejunostomy for, 160 
methods of spread of, 206 
partial gastrectomy for, 209 
total gastrectomy for, 218 
operations on, 99 
partial removal of, 203 
prolapse of, gastropexy for, 227 
pyloric segment of, stenosis of, due to 
corrosive poisoning, gastro-jejunos- 
tomy for, 150 
total removal of, 218 
ulcer of. See under Gastric ulcer, 
wounds of, 259 

Stone in kidney, conditions simulating, 617 
See also under Calculus. 

Stricture of ureter, 579 

of urethra, excision of, 703 
operations for, 699 
Stricture-retention, treatment of, 706 
Snbdiapbragmatic abscess, opening of, 91 
Snhphrenic abscess, 87 
causes of, 88 
diagnosis of, 89 

due to perforated gastric ulcer, 119 
operation for, 90 

thoracic and abdominal incisions, 92 
Suprapubic and perineal combined method 
of cystectomy, 621 
cystectomy, 620 
cystotomy, 600 

for removal of growth of bladder, 608 


Snprapubic drainage of bladder, per- 
Snanent, 599 

self-retaining catheter for, 604 
temporary, 697 
prostatectomy, 672 
for malignant disease, 692 
puncture of bladder, 698 
Suture and Sutures — 
button-hole, 250 
Connell’s, 247 

continuous mattress or piercing Connell, 
260 ' 

Cushing's, 248, 249 
Halstead’s, 248, 249 
interrupted, 247, 248 
intestinal, methods of, 245, 246 
Lembert’s, 246 
mattress, 248 
Maunsell’s, 247, 249 
of uterus in Cffisarean section, 850 
piercing, of intestine, 249 
purse-string, 248, 249 
sero-mnscular, of intestine, 246 
serous, of intestine, 246 
uterine, in C®sarean section, 860 
Syme’s operation of external urethrotomy, 
700 

Symonfls’ needles, 75 
Syncope during ovariotomy, 817 
Syphilitic splenomegaly, splenectomy for, 
429 


Tapping ovarian cysts, 813 
Teale’s probe-gorget, 702 
Teevan’s urethrotome, 707 
Tenderness in rupture of intestine, 253 
Testicle and hernial sac, exposure of, in 
orchidopexy, 749 

atrophy of, following operation for 
varicocele, 732 

malignant disease of, diagnosis of, 735 
radical operation for, 739, 741 
orchidectomy for, 735 
operations on, 727 

preparation of bed for, in opposite side of 
scrotum, in orchidopexy, 752 
retained, indications for orchidectomy, 
737 

simulating strangulated inguinal her- 
nia, 31 

syphilitic, orchidectomy for, 737 
transplantation of, in orchidopexy, 753 
tuberculosis of, epididymectomy for, 743 
orchidectomy for, 737 
undescended, operation for, 746 
Thirst after abdominal operations, 10 
in acute intestinal obstruction, 333 
Thomson- Walker’s bladder retractors, 609 
Thrombosis complicating abdominal opera- 
tions, 14 

of mesenteric vessels simulating intestinal 
obstruction, 367 

Transgastrio excision of gastric ulcer, 138, 
139 

Transverse colon, excision of, 325 
colostomy, 282 

Trendelenburg’s operation for ectopia 
vesic®, 655 

Trigone of bladder, operations on, 649 
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Tropical alweeas of hver, operations for, 440 
Truss as cure for henna, 3'J 
Tahercalosis, fUtuIic of anus trith, queetion 
of operating »n, 758 
of bladder, 638 

of kidney, nephrectomy for, 537, 619 
simiilating renal calculus 517 
of seminal tract, radical operation for, 
744 

of spleen, splenectomy for, 423 
of testicle, epididymcctomy for, 743 
orchidectomy for, 737 
Tnbercnlons cystitis, 633 
operation Sot, WT 

disease of ileo-ca'cal region, intoatinat 
anastomosis m, 374 
peritonitis, operation for, 05 
Tunica vagmahs, closuiti of, in orchidopoxy. 
750 

eecrsion of, 729 
cxcuuon of, 723 

Turner, Fldlip, operation for ample rMnoral 
of sac in oblique Inguinsl hernia, 56—68 
Typhoid nicer, perforation of,410 
diagnosis of, 411 
operation for, 413 


Olcer, callous, of bladder. C30 
du^cnal, perforation of. 1 19 
of anus, 763 

of stomach Sk Gastne olcer, etc 
typhoid, perfotatioQ of, 410 
TlmbUieal henua. radical cure of, 7C 
DKler, affections of. siasistiog renal isl 
cuius, S17 

anastomosis of, cod to nde Van Hook’e 
method, 589 
lateral, SOO 
calculus in, 671 

impaction at or above bnm of pelvis, 
operation for, 573 

at or near yesical orifice, operation 
for, 675 

in peine portion, operation for. 573 
loir in pelvis, but not accessible from 
bladder, .576 

indications for operation, 672 
operations for, prognosis of, 577 
routes for, 576 
Site of impaction, 672 
disease of, indicating nephrectomy, 543 
methods of lorcstigation of, 514 
diverticulum of, 644 
end to end suture of, 690 
implantation of, info bladder, Bonn a 
method, 691 
■Witsel 8 method, 590 
mjunea to, 587 
oblique end to end union of, llosee's 
loetbod, 500 

obstruction of, by abnormal renal blood 
vessels, 583 
diagnosis of, 585 
pathology of, 584 
symptoms and signs, 584 
treatment of. 680 
causes of, 6S5 
operation for, 570 
operations on, 614, 570 


VKtei. rupture of, 587, 588 •• 
atneturo of, 570 
rengcr's operation for, 680, 681 
transf^ntation of, into bowel. In ectopia 
▼csie», 660 

\alviilar implantation of, into colon, 
Coffey’s method, 691 
valrolar obstruction of, 677 
Kuster's operation for, 677 
Cceters. exposure of, in IVertlieim’s opera 
tion 842 

separation of, in M erfham’s operation, 
84S 

aiiBuitasicOi/s implaoiahM of fcolb, 603 
Cteterotiomy, preliminary, to cystectomy, 
619 

Vrcteto*litholomy, estrapentoneat, prog 
noau of. 677 

transpentnneal, prognosis of, 577 
Dretern-resrcal grafting. 690 
Otethro, calculi obstructing, removal of, 710 
condition of, in vesical calculus, 633 
operations on. 60S 
rupture of, COS 
etnetoro of. excision of, 703 
operations for, 699 
suture of. C99 
Orethtotems. Otis s. 708 
Teovan’a, 707 
Vrethrolomy, extersfll. 700 

complications and causes of future, 703 
Cock a operation. 703 
indications for. 700 
Syme s operation, 700 
VVheelbouse s openitien, 700 
internal, 707 
after treatment. 709 
contra indications to, T08 
difhculties and complications, 709 
imbcations for, 707 
methods of, 70S 

Qnne, examination of, in diagnosis of 
growths of bladder, 606 
in differential diagnosis of affections of 
kidney, 518 

incontinence of, associated vath epispa 
diss, 718 

({aaotitypassedafteroperaticiDS, 11 
sudden arrest of, in diagnous of growths 
of bladder, 605 

Oterios appendages, indications for removal 

or. ets 

vessels, ligature of, m IVertheim’s opera- 
tion, 844 

menu, body of, carcinoma of, Wertheim's 
operation lor, 847 
careinoma of, 833 
incision of, ui Ciesarean section, 849 
myoma of, indications for operation, 827 
operations on, 827 

removal of, in sub total hysterectomy, 
833 

anpravaginal ampotation of, £30 
eutore of. In Ciesarean section, 850 
tumours of, complications of, 838 
luemorrbago from, 827 
indicatimiB (or operetion, 827 
operations for, 823 
rapid growth of, 823 
size of, 837 



